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PREFACE. 


————_<>——__—_ 


Axout the end of 1871 great excitement was occasioned 
in the sanitary world by the severe attack of typhoid 
fever which his Royal Highness the Prince of Wales 
then had. Londesborough House—although it possibly 
had nothing to do with the origin of the Prince’s 
attack—was turned inside out, so far as its drains 
and sanitary fittings were concerned, while the papers 
were filled with all sorts of explanations and suggested 
improvements. I ventured to criticise some of these 
remarks at the time in a well-known London weekly 
journal, the consequence of which was that I was 
then engaged by the proprietors of the journal referred 
to—The Building News—to write a series of articles 
upon Plumbing for their paper. This was done, and 
the series of articles in question formed the basis of the 
present work, with, of course, considerable modifica- 
tions and a large quantity of additional matter. 

In writing these articles upon Plumbing one especial 
object kept in view was to afford a Handy Text-book to 
the apprentice-plumber, to which he could turn for an 
explanation of the mysteries of his craft, and so under- 
stand the object and uses of the various pipes used, 
their different sizes and positions, &., &c. I felt the 
want of such a treatise very much when an apprentice, 
but turn where I would, I could meet with none, so 
that I had to set to work and make my own notes 
the best way possible under the circumstances. Now 


V1 PREFACE. 


all this was unfair as regards the apprentice-plumber, 
and unfortunate considering the interests involved, 
especially when we consider the evil effects liable to be 
produced by bad Plumbing. The joiner and the mason 
have had their text-books and literature in abundance, 
to which they could at any moment turn for informa- 
tion, but not so the Plumber. His craft was still ene 
of the real mysteries, insight to which was only to be 
obtained by a long probation. This little work will, I 
hope, supply the des:deratum, and I shall feel glad should 
it prove the pioneer of many others of a similar prac- 
tical kind. 

In the new chapters, towards the end, upon Scien- 
tific and Safe Water-closets, and an Improved System 
of House Drainage, it is believed that, so far as the 
safety per se of the house and its inmates are concerned, 
a practical and simple solution has been found to the 
scientific theories and problems of such sanitary writers 
and authorities as Carpenter, Fergus, Gairdner, Latham, 
Littlejohn, Rawlinson, and Richardson, &c. 

‘Although it was stated above that the principal 
portion of this work was written with a view to the 
special edification of the young apprentice-plumber, the 
hope is indulged that it may be found useful even to 
architects and medical professors, and also to all 
having anything to do with sanitary matters, while 
to many of my brethren in the trade I trust it may 
prove a useful vade-mecum. 


21, RENFREW STREET, GLASGOW, 
June 1st, 1876. 


[N.B.—The author may be consulted upon any matters referred to tn 


_ thts work. ] 


PREFACE TO THE SECOND 
EDITION. 


——_—_——— 


Ir has been very gratifying to myself as author to hear, 
and I have no doubt it will be equally so to the pub- 
lishers to be able to say, that the large edition issued of 
this work in 1876 is already cleared out. This shows 
that the work was really needed. I have found, however, 
so faras my knowledge goes, that it has not been the 
apprentice-plumbers, for whose “ special edification ”’ it 
was issued, who have most largely patronised it; but 
rather their masters, as also architects, and other gentle- 
men connected with building operations and sanitary 
work: while I have also been informed that it has been 
introduced into some of our universities and other seats 
of learning, and used there as a text-book. 

These circumstances and also the desire to improve 
the work has caused me to take the opportunity of 
this reprint to add considerably to it, and not only 
describe more of the improvements which I have been 
enabled to introduce since 1875, but also to mention 
something of what has been said or done lately to 
advance sanitary knowledge and practical hygiene by 
some of the more talented scientific specialists of the day. 

Some things I have only had time and space to refer to 
in a few words; but the professor, lecturer, or teacher, 
can easily enlarge upon these to his students or hearers, 
while the earnest student may be able to follow up the 
subject farther from the references given. 

it has been the fashion lately in some quarters to cry 
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down the plumber as ignorant, and as peing accountable 
for all the bad plumbing that turned up, but this is 
scarcely fair; the blame has to be shared by others as 
well as him, and a plumber can hardly be expected to 
execute work properly for ten shillings for which he 
ought to get twenty. There are deficiencies in the 
Building Regulations which ought to be rectified, and 
the Law should empower those in authority to take 
practical measures to stamp out scamping and make it 
easy to do well. 

The public are not even yet properly alive to the 
necessity and value of good planning as well as good 
workmanship, in connection with the plumber’s work 
and drainage of their houses. They sometimes sneer 
atthe physician who warns them, and try to imagine that 
the sanitary engineer only wants a job. In my own 
experience, work has at times not been allowed to be 
finished properly because it could not be done for no- 
thing. Ten pounds to the plumber will be grudged 
while ten times ten for a picture to hang upon the wall 
will be considered a bargain—only the sewage gas 
sometimes dims the gilding of the “‘ bargain,” and sends 
its owner to a premature grave. In this light what 
conduces to our health is of much more real value than 
what merely pleases our fancy or flatters our pride. 

The author again commends this work to the atten- 
tion of apprentice-plumbers, and hopes they will use it 
to get a better knowledge of their trade, and so enable 
them—the coming men—to execute their work satisfac- 
torily, and to do their duty to the community. Practice 
without theory, and theory without practice, often make 
mistakes ; the man therefore who knows and can do his 
work best, and can be trusted most, is the one his master 
parts with last. 

W. P. Bucwan. 


21, RENrREW STREET, GLAsGow, 
18th September, 1879. 


PREFACE TO THE FOURTH 
EDITION. 


—_—_——>—- 


Tne continued popularity of the book necessitating a 
fourth edition, the opportunity thus afforded has been 
taken advantage of to revise and add to some of the 
latter chapters, especially those relating to house drain- 
age. Someremarks have also been made upon ventila- 
tion and ventilating appliances which may be useful. 

The time which has elapsed since the preface to the 
Second Edition was written, about three years ago, has 
still further proved the great necessity for close atten- 
tion to the style and state of the sanitary fittings of our 
houses, and in fact of all buildings occupied by human 
beings—if the health of the inmates is to be kept 
up. Moreover as the cure of various filth-produced 
diseases is often so difficult (and in fact in many 
cases the patients succumb, notwithstanding all the 
counteracting efforts of the medical attendants), the cry 
that “‘ Prevention is better than cure,’ has been raised 
—greatly to their credit—even by the doctors them- 
selves. ‘The work of the Sanitary engineer therefore, 
if well done, comes in as a preventive of discase, and so 
as a consequent blessing to humanity. In all work 
connected with building the supplying of the clean 
water and the carrying off of the fouled ought to 
receive special attention—or evil will ensue, and no 
necessary expense should be grudged, or the saving of 
a penny to-day may force the outlay of a pound to- 
morrow. 

In addition to guarding against direct poisoning 


x PREFACE TO THE FOURTH EDITION. 


from sewage pollution in our own dwellings, there is 
also the danger of being brought into contact with it 
owing to the negligence of one’s neighbours, hosts, or 
food purveyors. In this connection our milk supply 
has been proved of late to bea most virulent and exten- 
sive cause of disease and death. In many a house- 
hold throughout the kingdom there will be one or more 
vacant chairs at Christmas, 1882, where sat healthy 
adults or laughing children at Christmas, 1881 ; 
poisoned milk having done far more havoc amongst 
the community than the more sensational bullets and 
daggers of a neighbouring isle. Bad drainage, fouled 
water, and other unsanitary arrangements at farmsteads 
and dairies, call for far more rigid supervision from the 
legislature than has yet been bestowed upon them. 
‘Am I my brother’s keeper?”’ must be met with the 
retort: ‘“ Yes; and if you injure him with your poisoned 
food you will be held liable in penalties both in purse 
and person.” Blaming providence for results caused 
by your selfish greed and laziness is not only mislead- 
ing but also mean and wicked. Purveying disease- 
germs will by-and-by come to be looked upon to be as 
bad as giving arsenic. At present no one, from the 
palace to the cottage, is safe from them. 

All this calls for renewed efforts and assistance from 
every one, so that Sanitary Science, Sanitary Laws, and 
Sanitary Practice may go hand in hand for the welfare 
both of the individual and the community. 


W. P. Bucway. 


21, Renrrew STREET, GLAsGow, 
11th December, 1882, 
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THERE are few things in connection with our modern 
houses of greater interest or more worthy of careful 
consideration, so far as the comfort and health of the 
tenants or inmates are concerned, than the character of 
the plumber’s work. The ramifications of the pipes in 
thousands of cases are now so many and various, and 
the evil effects of bad work and of bad planning are 
so often manifested upon those exposed to their baneful 
influences, that it becomes a question of the highest 
importance to all concerned—and who is not P-—What 
is the character and condition of your plumber’s work ? 
In answer to this question, and in order to throw some 
little light upon the subject, it is our intention in the 
following pages to give such information upon th¢ 
matter as, we trust, may be both useful and interesting. 

If we allow the mind to dwell for a moment upon 
the subject of architecture in stone, three glorious eras 
rise up before us, in which the genius of the Egyptian, 
the Greek, and our Medieval ancestors had scope, and 
produced grand results, all in consonance with the wants 
and aspirations of their several ages, and results, too, 
which it is yet left for the future to excel. It is 
different, however, with plumbing, for in no past age 
have its present productions as a whole either been 
equalled or surpassed. Of course the mind here may 
revert to the vast works of the Romans in connec- 
tion with their water supply; but apart from other 
considerations, a distinction must be drawn between 
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engineering and plumbing. The present is the era and 
grand opportunity of plumbing, and in order to bring 
it to perfection, both the architect and the plumber 
must work in harmony and together do whatever in 
them hes to produce such a result as will be both 
creditable to them, and a blessing to the community at 
large. ‘The noble and now venerable monuments of the 
past before alluded to, were not produced by magic— 
modern science having fairly disposed of the brownies 
or pixies, gnomes, and fairjes of our youthful ideas !— 
they were produced by each individual in his own 
sphere, doing well the work that lay to his hand. The 
smith had to make and sharpen the tools, the mason 
had to use them, and though they were often only classed 
and looked upon as “laborers,” yet we see what grand 
results able supervision could cause both the Egyptian 
slave and the English labourer to produce. 


PLUMBING. 


a 
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CHAPTER LI. 


Haur-Crrcte Eaves Gurters. 


“THE roof is ready,” is generally the signal which 


brings the plumber upon the scene. The mason begins 
at the foundation or the bottom, the plumber, however, 
begins at the top. The masou—or bricklayer, &c., as 
the case may be—has carried up the walls to their des- 
tined height, the joiner has done his share, so far, by 
laying the joists and doing the woodwork of the roof, 
and now the plumber has to do his part at making 
things watertight, and conveying away the rain-water 
which may fall upon the roof. ‘There are many ways 
of doing this, just as it happens to be a large or a small 
roof, a simple or a complex one; a cheap job, where 
nothing but plain halt-circle eaves gutters are allowed, 
or one where tons of lead are required for the gutters, 
flashings or skews, valleys or flanks, skylight open- 
ings or dormer windows, hips or piends, ridges, and 
perhaps one or more flats, or “platforms” as they 
are sometimes styled. If it be a plain roof with two 
gables, we will say that only simple half-circle iron 
rhones—7.é., half-round eaves gutters made of cast iron 
—are to be putalong the eaves on the back and front 
of the house. In such a case gutters 4} in. wide— 
which is a common size—may do; although they can 
be had from 3 in. upwards. These 43 in. cast-iron 
gutters, of which Fig. 1 shows transverse section, are 
B 2 
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generally cast in 6-ft. lengths, with a faucit at one end ; 
but of course, short pieces can be had to any length, 
or as much can be cut, filed, or chipped off a full 
length as to reduce it to the size desired, and 
a new hole for the bolt, Fig 2, has then to be 
drilled. Angular gutters can also be had of 
different shapes, to fit or turn round all sorts 
of corners. If one half-circle gutter is merely to go 
along the front of the house, and another 
along the back, then, according 
to the length of frontage, &e., 
so will be the number of the 
lengths of gutter required, e.7., 
if the frontage be fully 35 feet 
then six lengths willdo; with 
a ‘close-end” on each end of 
the gutter, and a nozzle, pap, or 
drop, as it is variously termed, to conduct 
the rain into the rain-water-pipe (or ‘ con- 
ductor’’), as per Fig 3. 

The close ends may be had either loose 
or cast on, but the nozzle is cast along 
with the gutter. Short pieces of gutter 
with the nozzle, called ‘“ nozzle pieces,” 
may also be had. In cases where the con- 
ductor has an ornamental rain-water-head 
at its top, then the nozzle and one close 
end are often dispensed with, and the gutter 
allowed to run quite openly into the rain- 
water-head, as per Fig. 4. 
=: Many prefer the nozzle, 
however, as it prevents the 
water running back the un- 
der side of the gutter. This 
may be prevented by put- 
ting on a small piece of sheet lead under 
the end of the gutter. This iron gutter 
is supported by malleable iron hooks about 
1} in. or 13 in. broad, and from 2 in. to 
+ in. thick. These hooks are made to fit the outside of 
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the gutter, so that the gutter may lie properly in them, 
and while at the higher end of the gutter the hook is 
shallow, at the other end, owing to the declivity which 
the gutter requires for the proper flow of the water, the 
hook has to be so much deeper. 

Fig. 5 is a view of the shallow hook, and Fig. 6 the 
deep hook, with the two slate nails or 14-in. screws 
which fix it to the wooden roof. In some cases the 
hooks have to be let into the stone, when they are 


eee ys 


Fig. 5. Fig. 6. 


either wedged in firmly, or else, a hole being cut in the 
stone, the inner end of the hook is bent down, and 
being inserted into the hole, the hole is run full of lead, 
as per Fig. 7. This has to be done just as the exigencies 
of the case may require and the circumstances allow. 
To make the hooks for a 43 in. iron gutter about 
(say) 48 ft. long (which gives eight six-feet lengths, 
minus about 14 in. off for the slip, or 
overlap at each joint, if the lengths are 
cast exactly 6 ft. long), will require about 
27 ft. of hoop iron, as, allowing for two 
hooks for each length, or one hook every 
3 ft., there will be seventeen hooks, and 
each piece of iron of a different length. The shortest 
piece will be 18 in. long, which allows 11 in. to go 
up the roof, and 7 in. to support the gutter; every other 
piece is cut a little longer, say, one-eighth of an inch, 
which in this case, where the gutter is supposed to 
have a run all to one end, gives about two inches of 
declivity in all, or a quarter of an inch to each length. 
When the pieces of hoop iron which are to form the 
hooks are cut, they are arranged as per Fig. 8, and a 
mark struck across them from 4 to ©, A being 7 in. from 
the end zB, and 11 in. from the end z, while c is 9 in. 
from the end p, and 11 in. from the endr. This arrange- 
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ment gives 7 + 11 = 18 in. as the length of the 
shortest hook, and 9 + 11 = 20 in. as the length 
of the longest hook; the length of the 


B_A___E others being all intermediate between 
these. The pieces at the ends B p may 

—s then be heated and bent square as per 
= Fig. 9 at the marks a—c, and being 


again heated to redness at the same end 
the points B D are, one by one, inserted 
into the nose or catch of an iron mould 
specially made for that purpose, and the hook formed 
Hy ne. hoop iron being bent over it as per sketch 
ig. 10. 
‘Two or three holes having been punched for the nails 
as shown in Fig. 5, the hooks, when brought to a mild 
heat, are tarred, and after cooling are ready 
| for use. In place of tarring the hook, when 
time allows, it may be painted, first with a 
Fig. 9 coat of red lead, and then a coat of paint of 
the same colour as the gutters. When galvanized 
hoop-iron is used, heating and tarring and also painting 
are generally dispensed with. This non-protection is 
not to be recommended, however. 
Each of the above lengths of gutter has _ 
a faucit end and a spigot, or plain end, 
the plain end of the one length fitting 
into and lying upon the faucit of the next 
length. The joint is made tight with 
putty or red lead, the spigot of the one 
length and the faucit of the other being 
squeezed together and kept tight by 
means of the bolt and nut, as per Fig. 11. 
After these iron gutters have been 
put up it sometimes happens that they are blown 
down in a gale of wind; to prevent that, 
however, the gutters should either be tied to 
7 the hooks with copper wire, or else pieces 
of hoop iron are fixed to the roof at one 
end, and the other end put across the top of 
the gutter to protect it and keep it down, as per 


Fig. 8. 





Fig. 11. 
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Fig. 12. For zinc gutters the hooks have to be made 
in the same style as above, but the lengths of zinc 
gutter, in place of being screwed together, with putty, 
&c., are soldered, while to keep the zinc , 
outter in its place an iron bolt can be CIT ATT ABA 

passed through the bottom of the 

gutter and through a hole made for sence 

it in the bottom of the hook, and so it is kept fast, as 
per Fig. 13. The iron bolts above spoken of are about 
1 in. long and tin. thick. The holes 

in the gutters, &c., are, of course, eS 

of a corresponding size. Sheet lead “S 

used to be largely employed for these 

half-round eaves gutters, but it is 

now getting out of use in many cases, on account of 
the large adoption of cast iron. In some cases, 
malleable iron has been applied for the purpose. 


CHAPTER II. 
ORNAMENTAL [RON GUTTERS. 


In the foregoing chapter plain semi-circle gutters (or 
rhones, as they are sometimes called), which may pos- 
sibly be considered to partake more of the character 
of an excrescence and a necessary evil than an orna- 
ment to the building, were treated of. In this case, 
however, we come to treat of ornamental iron eaves 
gutters, which are necessary to the completion of the 
design, and which, as the old saying has it, ‘ kill two 
birds with one stone,” as at one and the same time they 





Fig. 16. 


serve either as the whole or a part of the cornice mould- 
ings, as well as acting as gutters for the rain-water. 
These ornamental iron gutters do not, generally speak- 
ing, require hooks, as provision is made for them being 
screwed to the woodwork of the roof, a board about 1 
in. or 14 in. thick, and about the same depth as the back 
of the gutter being fixed up along the back of where 
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they go for that purpose. In some cases all the weight 
of the gutter is borne by the screws, as per Fig. 14. 
In other cases a great part of the bottom of the gutter 
les on the wall head, as per Fig. 15. In some cases 
they are upheld by ornamental iron brackets, as per 
Fig. 16, which brackets are of various styles to suit the 
place. These ornamental iron gutters require to have 
close ends—unless in cases where they go all round the 
building, as in some cottages and villas—and nozzles, 
just as the plain half-circle ones do, only they are not 
put up with a declivity to the nozzle, for that would 
spoil their appearance ; they are fitted up quite level or 
horizontal, but owing to their being several times deeper 
than the half-circle gutters they can dispense with a 
declivity. The depth of a 43-in. semi-circle gutter is 
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only about (or scarcely) 2 in., whereas the depth of 
ornamental gutters may be 3 in., 6 in., 8 in., &., with 
a corresponding breadth, according to circumstances, 
and as the size of the roof or the character of the build- 
ing may require. In order to keep an unbroken line of 
frontage, ornamental iron gutters have no faucits, the 
plain end of one gutter acting as the faucit, as in 
Fig. 17, while the end of the other length is contracted 
so as to slip into it, as per Fig. 18. These figures, 17 
and 18, are not full lengths of gutter, but terminal 
ends; they serve, however, to show the mode of junction. 
The gutters are put together with putty or red lead, 
and iron bolts (as per Fig. 2), only the head of the bolt 
is kept outside, and the hole countersunk so as to leave 
BO 
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as little as possible to catch or to be offensive to the eye. 
The iron-bolts in this case are also a little thicker, as 
well as longer, than for the plain semi-circular eaves 
gutters. 

: In some cases an ornamental iron gutter is put 
up along the front of the building, while a plain half- 
circle-one is put up along the back eave. This is 
often done where the building has two gables, and, 
supposing it to be done at a house in the country, or 
_ wherever the water is scarce, instead of merely allowing 
the rain to run off into the drains, provision 1s made to 
catch as much as possible by collecting it either in a 
tank, cistern, or rain- 
water barrel. In such 
a case the barrel, we 
shall say, is put up at 
one of the back corners 
of the house, just as may 
be most convenient, with 
therain-water, both from 
the back and the front, 
led into it, as per Fig. 
19. In this case the 
water from the front 
gutter, E, 1s conveyed 
along the gable into the 
back conductor, F, by 
means of an iron, lead, 
or zinc pipe—say 3 in. in diameter, or more or less as 
may best suit—as shown at a, which pipe is upheld by 
holdfasts if iron, or if of lead it may be upheld by lead 
bands, of which moreanon. As will easily be understood, 
an overflow pipe, H, requires to be put into the barrel (or 
it may be done as pert), so as to make provision 
for carrying away the surplus rain-water when the 
barrel is full. The water-tap, or bib-crane, J, is for 
drawing off the water as required for use. Instead of 
adopting the plan of the rain-water barrel outside of 
the house, as per Fig. 19, some may prefer to fit up a 
large cistern or tank inside the house, as per Fig. 20, in 
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which to collect and store up the rain-water. In this 
latter case the rain-water, in addition to serving the 
same purposes as in Fig. 19, may also be made to supply 
any water-closets or baths, &c., inside of the house. 
As this cistern or tank, x, Fig. 20, is fitted up within 
the house, care must be taken that a large overflow 
pipe is put in, 3 in., 4 in., or upwards, in diameter, so 
as to insure that after the cistern is full the overflow 
pipe, LN, will be able with ease to carry off more water 
than the incoming rain-water pipes, M M, can supply. 
As this overflow-pipe is sometimes led directly into 
the house drain, due provision must be made to keep 
back any bad gases from making their way through it 
into the house. One way to effect that is by putting in 
a lead siphon-trap 
with, say, 9 in. of 
water-lock, as perr, 
Fig. 20) In this 
case, owing to the 
large quantity, or 
rather depth, of 
water which this si- 
phon-trap contains 
when full, there Fig. 20: 
would be little if any 
danger of it ever getting emptied so far as to allow any 
gas to pass the tongue. Andif the least suspicion of it 
being empty were felt, a gallon or so of water could easily 
be poured in in some exceptional case. In order also to 
ventilate the lower or outer portion of the overflow- 
pipe N, Fig. 20, a 1-in. lead or zinc ventilating-pipe 
should be put in, and attached by a brass coupling to 
the top of the outlet of the siphon-trap, as per 0, Fig. 
20. ‘This ventilating-pipe o also prevents any large 
rush of water down the pipe n from sucking the water 
out of the siphon-trap, tr. The top of the siphon-trap, 1, 
where the water enters, must be kept down, of course, 
fully 2 in. or so below the top of the cistern. I prefer 
also to have one side of the top of the pipe a little 
lower than the other, believing that the water, in start- 
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ing especially, runs off more freely thereby. Another 
way of putting in the overflow-pipe, N, would be to 
make it discharge either above an open grating, or 
into a ventilated fire-clay siphon-trap situated at the 
back of the house. As it is a fact that, giving them 
sufficient time, gases pass through water—although in 
the case of drain gas, I believe it would be largely 
purified by the time it got through the water in the 
siphon-trap, L, Fig.20—the enclosure wherein the cistern 
K is situated, if the least confined, should be ventilated, 
or if the said cistern, kK, is covered in on its top, say by 
boarding, &c., a 2-in. or 3-in. zine pipe should be 
carried up or out into the fresh air. ‘This pipe and 
the pipe o, Fig. 20, must be kept as far apart as con- 
venient. 

The great advantage of proper ventilation is that, 
in checking the collection and concentration of bad 
gases, it prevents them from doing the harm they 
might otherwise do.* 

In carrying out the work practically, there are often 
many little differences in detail that start up; but to 
one who understands the principle, and who thinks 
before he acts, as every one ought to do, these are 
easily mastered. In any difficulty, however, a work- 
man should not slubber over the work, but should ask 
advice. ‘Two heads ought to be better than ore. 

In some cases, as in that of the supposed house in 
Chapter I, which had only plain half-circle gutters 
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Fig. 21. Fig. 22. Fig. 23. 


on the front eave as well as along the back, the front 
gutter is simply carried along the gable also, where 
it is upheld by iron holdfasts of the style shown by 


* Mr. R. Rawlinson, C.B., C.E., is of the same opinion, for at page 
14 of his a.p. 1878 “Suggestions ’’ as to the working out of the Public 
Health Act of 1875, we read that permanent ventilation is required 
“to prevent stagnation or concentration of sewage gases, &c.” 
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Fig. 21. The half-circle in the holdfasts is made to 
suit the size of the gutter, so that the gutter may fit 
and lie into it easily.. The water which comes along this 
gutter may fall into a rain-water head which receives 
the water both from it and the back gutter, and so 
down the rain-water pipe, or conductor, into the barrel. 
Fig. 22 shows another style of hook, often employed for 
zinc gutters. 

There are so many patterns of ornamental iron eave 
gutters, from the plain square one, showa in Fig. 23, 
to those with the most elaborate mouldings, that we 
can only refer to them here. What has been said 
above, however, will serve to show the principle upon 
which they are fitted up. 

While treating of, ornamental iron gutters, we may 
here state that, in order to give them a fair chance to 
do duty in lieu of stone cornices, they ought to be 
painted stone colour, so as to correspond with the rest 
of the front of the building. We have observed that 
this is often neglected, but consider that to be in great 
measure an oversight of the architect, for we can 
hardly suppose otherwise than that a word from him 
would not only have set that right, but also thereby 
have given fair play to his own design. 

Before concluding this chapter, allusion may be here 
made to iron centre gutters, which, as they are not put 
up for ornament, but simply for use, can be made with 
any declivity wanted, in which case the sole or bottom 
of the gutter is cast tapered, perhaps 6 in. broad where 
the water runs off, and 10 in. or 12 in. broad at the 
higher end. In other cases they are cast without any 
declivity, being laid level, and therefore the same 
breadth throughout. The two sides, however, in all 
cases require to be made to suit the pitch or inclination 
of the roof, or else the inclination of the roof is set so 
as to fit them if they are selected beforehand ; generally, 
however, the gutter is made to fit the roof as at R, 
Fig. 24, where the nozzle, s, is also shown for the outlet, 
by which the water may be conveyed away by the rain- 
water pipes as circumstances may require. 
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These iron centre gutters are made with enlarged 
faucits, the same as semi-circle gutters, not with con- 
tracted ends the same as the ornamental iron eutters 
above alluded to. They are joined with putty and red 
lead, and bolts and nuts, the bolts being 15 in. long 
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and about 3 in. thick. Three bolts are used for each 
joint, but 1 in some ver y broad gutters four bolts may be 
used. Each length may be had either 6 ft. or 7 ft. 
long, according. fo the usage of the foundry they are 
got from ; shorter lengths may be had to order or to 
make up the exact length required. 


GHAPTER, ILI. 
RwGEs. 


Tue plumber having put up his gutters, during the 
time he has been seeing after his pipes the slater has 
not been idle, for he has got the roof all slated, and the 
plumber may now put an the ridge, which may be 
either of lead, zinc, or iron. The least breadth, generally 
speaking, of cither lead or zinc ridges is one foot, which 
allows a cover of about 4 in., or fully that, on each side 
over the slates; but in many cases a greater breadth is 
used and found necessary, in order to give the slates 
sufficient cover. If it is to be lead for the ridge, then 


Fig. 25. Fig. 26. 


a ridge about 48 ft. long can be put on, say, in three 
pieces (or as the lead at hand will allow), an overlap of 
about 3 in. being given where the pieces meet. After 
the lead has been rolled out and beaten into its place 
with the usual wooden “dresser,” Fig. 25, a strong lead- 
headed slate-nail is driven in at a distance of, say, 
every two feet or so into each side of the top part of 
the ridge. Sheet lead for the ridging may be from, at 
the lowest, 5 lb. up to 7 lb. or more per square foot. 
When less than 5 |b., itis often torn up in a high gale of 
wind, and even although (as is done in some cases 
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where the lead is much exposed to thieves as well as to 
the wind) galvanised iron ridge straps are put on 
every three feet or so, yet if the lead be too thin it is 
sometimes torn up between the straps. These ridge 
straps are made of hoop iron about 13 in. broad and 
3 In. thick, bent into the form shown by Fig. 26, and with 
two 4-in. holes for the nails to go through as shown. 

If, however, the ridge is to be covered with zinc, 
then zinc ridges are generally put on in 8-ft. lengths, 
with three straps to each length, or one about every 23 
feet. Where the straps are put on at one every 4 ft. 
it makes a bad job, and does not give the zine fair play. 
Each length of ridge is allowed to overlap the other 
about 2 in. Zinc ridges are made of sheet zine from 
Nos. 10 to 14 and upwards. No. 10, which gives about 
124 oz. to the square foot, is indeed little enough; for 
a good job a greater weight must be used. Anything 
less than No. 10 should not be put on unless for some 
mere temporary purpose. In the neighbourhood of 
chemical works it is a good thing to give the zine a 
coat of white-lead paint. 

Iron ridges are put on as cast by the ironfounders ; 
some foundries cast them in 4-ft. lengths, but they can 
be made as ordered. ‘They are cast to suit the pitch or 
inclination of the roof. They can be had either quite 
plain, as per Fig. 27, or with many different styles of 
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ornament to suit the character of the building, as per 
Fig. 28. The one length overlaps the other, and as 
each length is cast with a raised bead at the one end, 
and a corresponding raised cover, or overlap at the 
other end, the bead of the one length is covered by the 
overlapping socket of the other length, and so the 
junction of the two lengths is made water-tight. 


CHAPTER IV. 
LEAD GUTTERS. 


WE come now to treat of roofs where the material 
used by the plumber is lead, and shall take what may 
be called a plain roof first, or one with two gables, in 
which are the chimneys, and where the line of both the 
back and front gutters is uninterrupted in its whole 
length, of which Fig. 29 gives section, showing front 





Fig. 29. 


and back gutters. In this case m is the stone cornice 
on the top of the front wall, in which the valley for 
the gutter, N, is cut out, say, to a depth of one inch at 
its upper end, and getting gradually deeper towards 
the end or place where the water runs off, so that at 
the deeper end its depth may be about 3 in., while 
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throughout it may have a uniform breadth of, say, 5 in. 
The roof comes down, as shown at o, and it becomes 
necessary, therefore, to lay the lead, so as both to 
convey away the rain-water and to do its part in 
keeping things water-tight at the junction of the roof 
with the wall-head. Tor this purpose the lead has to 
go across the cornice and up about 6 in. on to the roof, 
as shown by the dotted line. The breadth of the lead 
in this case will, therefore, be about 2 ft., which is 
made up by 1 in. bent down over the front, 5 in. from 
front to edge of the gutter valley, 8 in. for the gutter 
valley, and the other 10 in. is taken up by the 4 in. 
from the back edge of the gutter valley to the roof and 
6 in. up the roof, as per Fig. 30. <A gutter about. 
48 ft. long may be put on in either two or three pieces. 
If we say three pieces, that, if all are cut to the same 
length, gives about 16 ft. for each, and if the weight of 



































the lead be 7 lb. per square foot, each piece will weigh 
about 2 cwt. The lead being carried up to the roof is 
then rolled out there, near, or just above where it is to 
go, each piece by itself, and after being “ dressed,” or 
beaten out flat, it is then marked off where to be bent 
up in a manner suitable to its intended site. For the 
gutter we are speaking of the mark—at the deeper end 
—is set at 10 in. from the front at one end and 9 in. 
from the front at the other end, after which the lead 
along its whole length is bent up according to mark 
(as per Fig. 31). It is then lifted down and set inside 
the gutter valley in stone, and being bent back and 
over it is then properly “dressed” into its place, and 
afterwards cut or pared evenly along the edges. When 
measuring off the length of lead, allowance must be 
made for any upstand or turn-over at the ends of the 


LEAD GUTTERS. 19 


gutter, according as the site may require. After the 
gutter has been laid the “doubling,” or long narrow 
wooden fillet for slates, has then to be put on all along 
the upper edge, except about 6 in. at each end where 
the gable “ flashings” come down—i.e., if the said 
‘flashings”’ go underneath slates. This “doubling,” so 
distinguished because the lead is doubled back over it, 
is of any length, its section being a right-angled 
triangle, with the base or breadth about two inches, 
and the perpendicular or depth about three-quarters of 
an inch. 

Where the ends of the lead gutter pieces meet they 
must be soldered, it being understood that the stone is 
cut out a little underneath the joint, so that the solder 
may be “flush” or level, especially in the gutter valley. 
Where the joint is soldered thus it both looks neater 
and forms no obstacle to the water running off freely. 

We may here describe the operation of joining two 
lead gutter pieces 7” sttu. After the lead is put into its 
proper place, as described above, its surface for about 
4 in. on each side of the joining is rubbed with a piece 
of card and chalk to take off the grease, &.; it is then 
on the same space painted over with “smudge,” (a 
mixture of lamp-black, glue, or size, and sour beer or 
water, boiled together), and after said “smudge” has 
been dried, say with a hot iron, about 1 in. back from 
each edge of the lead is then cleanly scraped with the 
*“‘shavehook,”’ and to prevent its being tarnished or 
oxidised it is immediately rubbed over with fresh grease, 
often a piece of tallow candle. The solder-pot and 
soldering-irons in the interim being properly heated, 
the plumber, by means of his small iron ladle, pours a 
sufficient quantity of solder on to the joint (not merely 
as much as makes the joint, but sufficient to raise a 
heat, all surplus being returned to the pot), and then, 
by the help of the red-hot irons and his soldering-cloth, 
he makes his joint.* The soldering-cloths, which are a 


* In dry weather this is easily done; but should it come on wet it 
is very disagreeable, both taking more time and solder, and not making 
such a neat job. 
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sine gud non with all plumbers, are merely pieces of 
moleskin or strong linen, of four, eight, or twelve 
thicknesses, and various sizes to suit the particular 
work. Old moleskin trousers, and old aprons con- 
sidered to have served their day upon the plumber’s 
person, are afterwards torn up and made to do duty as 
“soldering-cloths.”’ These cloths are kept well greased 
on the side which comes in contact with the solder, so 
as to prevent the solder adhering to them. The fol- 
lowing rough sketch, Fig. 32, shows a plumber’s 
chaffer-pan, Pp, as used on roofs, &c. It stands in the 
centre of a large iron tray, Q (about 2 ft. square and 
4 in. deep), in which is water, so that any hot cinders 
falling out may be at once quenched. The soldering- 
iron, R, is all of malleable 
iron, and is what is used 
along with the solder 
heated in the pot. A 
distinction must be made 
between this soldering 
“iron ’”’ and the soldering 
“bolt,” * the latter being 
made with a copper head 
and iron handle. A plum- 
ber’s copper “bolt” is 
made something like a 
hatchet, on account of which shape it is often desig- 
nated the “hatchet-bolt ;” this appellation also serves 
to distinguish between it and the “pointed” or 
“straight bolt,” the latter shape of copper bolt being 
that generally used in gas-fitting. As observed above, 
it is hot or melted solder that is used along with the 
“iron,” whereas the solder used along with the “bolt ”’ 
is cold and generally in the form of strips, or, as for 
gas-fitting, in small, thin cakes. 

Good “working solder ”’—used with the ladle and 
the soldering-cloth—is made up by melting pure lead 
and block tin together in the proportion of 2 lb. of lead 
to 1 lb. of tin. ‘Strap solder ’’—used with the copper 


* In some places the copper “bolt” is styled a copper “bit.” 
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hatchet-bolt—is made in the proportion of 1 Ib. of tin 
to fully 13 lb. of lead. Some just made I find is in the 
proportion of 1 lb. of tin to 1 lb. 93 oz. of lead. Some 
gas-fitting solder just made is in the proportion of 1 Ib. 
of tin to 1 lb. 2 oz. of lead. Some use equal parts of 
tin and lead for their finest solder. In making up 
solder, especially “working solder,” or ‘ plumber’s 
solder,” great care must be taken that no zinc gets 
near, for a very small piece of zinc spoils a large pot 
full of solder. For this reason sheet lead is generally 
preferred before the patent lead pipes. Formerly sheet 
lead was cast, now, however, it is generally rolled or 
milled. For special cases, however, good cast lead is 
still preferred. 3 

To return to our gutter. We have got the front 
gutter laid, and a similar course has now to be adopted 
with the back gutter, s, Fig. 29, only, as there is here 
less breadth of stone to be covered, the lead may be 
narrower, say 18 in. in breadth. The length of the 
back gutter is also sometimes less than that of the 
front, owing to the stone gable-coping coming down 
to the outside edge of the back gutter, and so forming 
the ends of the gutter up against which the lead at 
each end has to be turned, whereas in the front this 
stone ‘‘ skew,” or gable-coping stops off perpendicular 
with the line of the wall, the cornice, including the 
eutter channel, being beyond it. 

Afterlaying the gutters, the lead “ flashings,”’ which 
extend up the roof from each end of both the back and 
the front gutters, have then to be put on (that is, sup- 
posing them to be put on, as is often done, before and 
underneath the slates). In this case twelve pieces of 
lead are required; four for the flashings for skews 
which extend from the gutter to the chimneys; four 
pieces for the “barges,” or breaks, or projections at 
- chimneys; and four for the flashings up the sides of 
the chimneys. These, for the different places, are. of 
different lengths and breadths. The flashings for the 
“skews,” or gable-coping TT, being, say 11 ft. long and 
13 in. broad, this 13 in. is taken up by 6 in. on the 
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roof, 4 in. up the side of the skew, and 3 in. on the 
top of the skew, including half-inch bent down in the 
eroove, or chasing, or “‘raglet,” as it is called in Scot- 
land, cut to receive it. This “skew” or stone-coping 
of the gable wall, T, as shown by the sketch, Fig. 38, is 
generally only half the breadth of the chimney, the latter 
being about 2 ft. broad, or the same thickness as the 
gable wall. The lead “barge,” or chimney corner-piece, 
u, goes where the skew and the chimney meet, and is 





Fig. 33. 


put on so as to overlap the top of the skew-flashing, 
and at the same time be itself overlapped by the flash- 
ing of the chimney, v, which comes down on it. This 
“barge,” u, has also to overlap a small portion of the 
slating, as may be understood from its position on the 
sketch. 

The dotted lines show the margin of the lead flash- 
ings on the roof, as also at the same time the situation 
of the “doubling’”’—except the “barge” below the 
chimney, which, as was observed above, goes on the 
top of the slates. ‘The “doubling” being put on thus, 
a channel for the water is formed between it and the 
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chimney and the stone side of the skew. The lead for 
each barge, on account of its situation, has to be full 
2 ft. broad and about 13 in. deep; its depth is taken 
up by 8 in. or 9 in. on the roof and 4 in. or 5 in. up 
the face of the chimney. When the barge is being 
fitted in its place a piece of board about 2 in. thick is 
put temporarily under it so as to make the barge fit 
the slates properly. After the barge is fitted the 
chimney flashing, v, is then put in; its length is, of 
course, just according to the size of the chimney. We 
shall say that in this case, including overlaps, it is 
about 8 ft. long, and its breadth will be about 103 in., 
6 in. on the roof and 4 in. up the chimney side to the 
chasing, the other 3 in. going 
into the chasing. This chas- 
ing is a narrow slit cut in the 
stone about 4 in. wide and 3 
in. deep, into which the iead 
is turned and fixed with lead 
bats every 6 in. or so; after AEE Bhs 
which the chasing is filled with mastic to keep it water- 
tight. The diagram, Fig. 34, is section of the skew, 
showing the chas- Fe ral 
ing, or raglet at w; 
the .dotted line x 
being the lead. All 
the water in this 
skew-flashing x run- 
ning down it goes 
immediately into the 
gutter. : 
Y Z again in Fig. Fig. 35. 
385 shows how the chasing is cut up the side of the 
chimney for the chimney flashings, the dotted line a 
being the line or surface of the roof and B the ridge.* 
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* The stone chimney here depicted at Fig. 35 is supposed to be 
built of polished freestone, the blocks at the sides about 3 ft. long, 
and about 1 ft. high; those at the ends of the chimney 2 ft. long, and 
some only 1 ft. for filling in. 


CHAPTER V. 
Leap Gutters (continued). 


In Chapter IV. the manner of laying the lead in — 
stone cornice gutters, and up the sides of the gables, 
was explained, both the back and the front gutters 
being uninterrupted in their whole length. Supposing, 
however, a building is taken which, in addition to its 









































two gable chimneys, has a chimney, ©, in centre of front 
elevation, as Fig. 36, of which Fig. 87 gives end or 
sectional view. In this case it will be seen that while 
the gutter channel is not interfered with, the back of 
the lead gutter, instead of going up the roof, stands 
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up against the front of the chimney, as shown by 
the dotted line, p, Fig. 37. It does not, however, go 
into the chasing, £, for that would bind the lead too 
much; but the top edge of the lead is kept a little 
below the chasing, being allowed to stand up about 
3 in. or so; and, to prevent the rain getting down the 
back of the gutter, a long narrow strip of lead, called 
the “apron,” about 44 in. broad—more or less accord- 
ing to circumstances—is put along the front of the 
chimney so as to : 

overlap the back eae 

of the gutter. 

Tiers canron’?’ 

has its upper 

edge bent into ‘Se aE 

the chasing, £, 
where it is held 
fast by lead bats, 
and the chasing 
afterwards filled 
up with cement 
or mastic. 

It has been 
said that the @ 
back of the gut- 
ter fronting the 
chimney has to YY 
be bent straight Fig. 37. 
up, as at p, but 
as the gutter lead on each side of the chimney lies 
back on the roof, it follows that the gutter at each 
front corner of the chimney has to be made to fit the 
said corners; this is done either by ‘ working” or 
beating the lead down so that it both lies on the roof 
and also goes up the side of the chimney so far. , 

When the lead is to be wrought back into its site, 
the plumber should take off the sharp edge of the 
stone corner first, so as both to help himself and 
prevent tearing the lead. In other cases, instead of 
working down the lead, some may slit it down close 

C 
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by each end of the chimney, and bend it back, which 
of course does not thin it any, but causes the plumber to 
solder in a small piece of lead to make up the deficiency. 
Another plan is to have a separate piece of lead for 
the gutter along the front of the chimney, which would 
cause the gutter in Fig. 36 to be of three pieces; after 
laying which, there would require to be two soldered 
joinings, one at each corner of the chimney. In this 
plan, while the lead for the gutter on each side of the 
vhimney might be cut out at about 2 ft. broad, that in 
front of the chimney would only be about 1 ft. 5 in. 
proad. In laying all such gutters as these, the lead, 
being kept several inches higher at the back than at the 
Front, should the gutter get choked up by dirt or half-- 
melted snow, there is plenty of margin for the water 
running harmlessly over the front without any getting 
inside. 

After the gutter has been laid to fit the chimney, 
c, a lead “ flashing,” about 11 in. broad or so, has to 
be put up each side of the chimney; its length— 
taking the chimney at 2 ft. thick—will be about 2 ft. 
10 in., or more, according to the pitch of the roof. 
It bends round the chimney a little at the bottom, and 
at the top goes up to the back of the chimney gutter 
at F, Fig. 387, whatever portion of the lead flashing 
projects above the sole, or bottom of the gutter, being 
cut away. This chimney flashing is put into a chasing, 
as described for chimney flashings in Chapter IY. 
After the flashings are on, a lead gutter has to be laid 
along the back of the chimney, as per dotted line, a, 
Fig. 37. The lead for gutters so situated may be of 
various preadths, according to the pitch of the roof, 
and the way in which the carpenter has been directed 
to lay the wood; a breadth often used is 1 ft. 6 in 
that is, 3 in. perpendicular upstand against the back 
of the chimney, and the rest across the wooden sole of 
the gutter and up the roof. And if we take the length 
of the chimney at 9 ft.—which is also the length of 
the gutter at its back—then the length of the lead 
will require to be about. 10 ft. 6 in., as it has to extend 
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out at each end as far as the outer edge of the chimney 
flashings. It has also to be bent or wrought down 
over and round the chimney flashings at each end, so 
as to overlap them. The top of the chimney gutter 
lying on the roof, as also its ends and the chimne 

flashings, require “doubling” (or wooden fillet) to be 
put in under the lead, as per u, Fig. 37, and 1, Fig. 38, 
which latter shows the lead of the chimney flashing as 
per dotted line. 
In some cases the 
plumber may 
make a small roll 
on the lead in 
place of putting 
in the wooden fil- 
let or “doubling,” Fig. 38. 

underneath it; 

but the wooden fillet, as at 1, Fig. 38, is better, and it 
prevents the slater from beating down the lead to fit 
his slate, instead of making the slate to fit the lead. 
The back perpendicular upstand of the chimney gutter 
is protected by an “apron,” put on in the same 
manner as already described for the front of the 
chimney. 

We come now to a different form of gutter, where, 
instead of the gutter channel being cut out of the 
top of the cor- 
nice, as shown at 
Fig. 29, Chapter s 
IV., there is a 
stone “blocking- 
course”’ built up 
above the cor- 
nice, behind 
whch is the gut- 
ter, of which 
Fig. 389 gives 
section—the dot- 
ted line 3 being 
the lead gutter, and x the stone “ blocking-coursé.?’ 
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In this case the gutter is of a different shape from that 
at Fig. 29, although the lead required may be of the 
same breadth—viz., 2 ft. When the lead for it is 
rolled out on the roof it is marked off and set up to 
the shape of the gutter, as shown by dotted line J, 
Fig. 39; the 2 ft. in breadth being taken up by, say 
4 in. perpendicular upstand all along the one side, 
13 in. at the high end, and 10 in. at the low end, or 
according to its fall, for the sole or bottom of the 
gutter; and 7 in. at the high end, and 10 in. at the 
low end, to go up the roof. After the lead has been 
thus “set up,’ before being put into its site, it has 
also to be set up at each end, so as to form the 
upstands for the ends of the gutter, which is done, 
according to the style of the locality, either by 





working up, or “ bossing,” as some term it, each end, 
so that the lead may fit its site; or else by bending up 
the ends and turning round the corners, which latter 
system in some places receives the cant terms of “‘ pig- 
lugging ”’ or “dog-earing”’ the corners, which may be 
explained as follows:—Take a piece of white paper, 
6 in. by 4 in., as per Fig. 40, and draw a line within it 
and all round it half-an-inch from its outer edge, as 
per dotted line, Fig. 40. Bend up the paper at the 
dotted line, square all round. In attempting to do so 
it will be found that the corners require to be bent 
out across or along the diagonals, when they take the 
form shown at 1.1, Fig. 41. Press the corners close 
together, and then turn them round, as shown at M Mm, 
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and a copy is produced of what is often done with the 
ends of lead gutters. After the gutter has been put 
into its site, the “doubling” (or wooden fillet) has to 
be put on, under the top of the lead on the roof, as at 
n, Fig. 39; while for the front of the gutter at the 
*‘blocking-course”’ two things have to be done—yviz., 
an “apron” has to be put on, and an overflow-pipe 
has to be put in; so that if the gutter were choking 
up, the water would run off harmlessly by this over- 
flow pipe 0, Fig. 39, instead of getting over the top 
edge of the lead gutter, and so damaging the property. 
The ‘blocking-course,” we shall say, is 6 in. across 
the top; the “apron,” therefore, having to cover it, 
and go down each side, overlapping gutter inside as 
per P, Fig. 39, will be about 10 in. broad, which gives 
1 in. over front, 6 in. across top, and 3 in. down 
inside. Of course there may be many “ blocking- 
courses’ broader and deeper than this, which will 
require the lead to be broader; but what is said above 
shows the principle or method of putting on the lead. 
The “aprons” on the top of the ‘ blocking-courses ”’ 
are held fast by lead buttons or rivets, as shown by 
Fig. 42, which are made as follows :—Before the lead 
apron is put on, holes are cut in the top of the stone 
blocking-course about or fully 14 in. deep, and about 
2 in. wide, every 2 or 3 ft.; after the lead apron is put 
on, a small round hole, about 2 in. 
in diameter, is cut in the lead right 
over the centre of the hole in the 
stone; this hole in the lead is 
made wider by beating the lead 
out and up at the same time, as 
shown in Fig. 42; a small port- 
able ferrule, the size of the lead 
button, being then put over the hole. After the lead 
has been poured in, got cooled, and been beaten a little 
on the top with a hammer, the button permanently 
assumes the shape shown at A, Fig. 42, which gives 
perpendicular sectional view. 

In some cases, when the gutters are very shallow— 
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7.e., when they are laid within a few inches of the top 
of the blocking-course—there is no apron used, the 
lead being put on all in one piece over the blocking- 
course, across the gutter channel and up the roof, as 
per Fig. 43. Whenever gutters are laid in this manner 
—which is sometimes done for cheapness—and no 
overflow-pipe put in, care must be taken that the lead 
is put up the roof 
a sufficient dis- 
tance, so that the 
water, if the gutter 
gets choked up 
and overflows, may 
run over the front 
of the blocking- 
course, and _ not 
over the top of 
the lead next the roof. In other cases, where the 
gutter channel behind the blocking-course is a suffi- 
cient distance below its top, the apron, instead of 
being put on across the top of the blocking-course, as 
per p, Fig. 39, 
may be put on in- 
side the blocking- 
course, a raglet 
being cut for it, 
as per Q, Fig. 44. 
jy And as, in this 
case, there may 
also be sufficient 
depth for drips, 
the carpenter can 
lay his wood ac- 
cordingly. Fig. 
45 shows longi- 
tudinal section of 
lead where such drips, ss, are put in, the water being 

_ taken away from the centre of the gutter, as at 7. An 

overflow-pipe, R, Fig. 44, ought also to be put in. 

In some cases, instead of there being only one pipe, 
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as at Fig. 45, there may be two pipes—viz., one at each 
end, as per Fig. 46. The drips s s, s s should be about 
3 in. deep—no less, if possible, whatever more. It 
sometimes happens, especially when the drips are con- 
siderably shallower, or less than 3 in., that after the 
lead has been on some time a quantity of dirt, soot, 
sand, lime, &ec., gets blown up between the two thick- 


Fig. 46. 


nesses of the lead, especially at the corners, and in 
rainy and blowy weather this dirt, getting wet, acts as 
a sort of conductor or sponge to suck up the water 
inside, and so over the top edge of the under lead ; 
when this takes place it keeps the wood underneath the 
lead continually soaking in water, and tends to rot it. 
Atss, Fig. 45, the depth of the drips is supposed to 
be 3 in., the under lead standing up about 22 in., and 
the upper lead bent 
down over it about 2 in. 
By only bending down BIH 


aN 
the upper lead 2 in. the 3 
SSS | 


water or rain falls clear az | 
off it, and so capillary aN J)! 
Fig. 47. 





















attraction is prevented 
and a good practical 
job made. A great many plumbers, however, do not 
seem to be aware of this, and instead of doing as 
shown at ss, Fig. 45, they come out in the “fancy ” 
or pseudo-artistic style—shown at B, Fig. 47, where 
the upper lead is not only bent down the full depth of 
the drip, but a margin, about 1 in. broad, of lead is 
also left on the lower gutter. The effect of this is 
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that capillary attraction gets full scope—the water 
rising up between the two inner surfaces of the lead 
and wetting the wood. ‘The style of over-lapping the 
lead shown at B, Fig. 47, therefore, although no doubt 
done with the best intentions, yet makes a very bad job. 

If any improvement 
=. is wanted upon the 
simple overlap shown 
ats s, Fig. 45, it may 
be had by turning 
down the top edge of 
the under lead as 
shown at o, Fig. 48, 
or a “clinch”? may be 
formed as shown at 
p, Fig. 49. These two latter styles are adopted where 
the gutters are broad and much exposed to wind and 
rain. 

When there is a long stretch of gutter, say 80 ft. or 
90 ft. long, of the style shown in Figs. 44 and 45, with 
only one rain-water pipe for it all, then there will 
require to be about six drips in it; and in order to give 
each drip a depth of 3 in. the joiner and the plumber 
should see that the lowest gutter, into which all the 

others run, is laid 


as low as possible. 
: In many cases lay- 












= = | 
ee 


ing the lowest gut- 
ter as shown at Fig. 
44 will do for a 
start, the top edge of the first drip being kept up 
about 13 in. higher than the bottom of the inner side 
of the overflow-pipe. If it is required to be still lower, 
as is sometimes the case, then that may be done by 
sinking the sole of the gutter 24 in. lower than the 
top of the cornice at a, Fig. 44; the overflow-pipe, R, 
being also lowered down until it rests upon the cornice, 
A, Fig. 44. The joiner in this case must see that the 
top edge of the first drip is still about or nearly 14 in. 
higher than the cornice; while the plumber must see 


Fig. 49. 
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that the water or rain gets exit at the overflow-pipe 
fully 1 in. lower than the top edge of the lowest 
portion of the gutter out of which the overflow-pipe is 
led. The gutters we are speaking of are laid in lengths 
of from 10 ft. to 12 ft. long, and if the joiner lays 
down the wooden sole properly an inclination of about 
1; in. in the 12 ft. is quite sufficient. An inclination 
of only 1 in., with a 3-in. drip, makes a far better job 
than an inclination of 3 in. and only a 1-in. drip. 

The lead which goes up the sides of the lower 
gutters at the drips should be turned in, or doubled 
over a little so as to form a small roll (say, 3 in. in 
diameter), the turn in of the said roll being kept 





inside the line of the drip. The sides of the lead of 
the upper gutter at the drips should be left projecting 
out before the drip about 3 in. or thereby. . 
We may here mention that the overflow-pipe, r, Fig. 
44, is not a round pipe, but a flat or oval pipe made of 
lead ; it is about 6 in. wide horizontally, and 14 in. high. 
Its length is of course according to the thickness of the 
blocking-course. When putting it in it must be seen 
that no rain gets in under it from the outside. 
- The gutters above referred to are of the style prac- 
tised, especially, where stone is the principal material 
used in construction. In the case of cottages or houses 
with projecting roofs, Hes 50 and 651, many little 
C 
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differences in detail occur, and the plumber must make 
his lead suit the place. To assist in putting the lead 
into its site in channel in such gutters as here depicted, 
and also those at Fig. 29, Chapter IV., the plumber 
often gets a piece of wood made the same shape as the 
gutter channel, only a little narrower, and about 3 ft. 
long or so, with which he beats the lead into its seat by 
striking the wood on the top with his hammer, he 
standing on the wood at the same time, or else press- 
ing it down with his knee. 


CHAPTER VI. 
FLASHINGS AND VALLEYS. 


As regards “flashings,” while often put on as per 
Fig. 38, Chapter V., they may sometimes, upon a large 
building, or where a very large quantity of water flows 
down the flashing, be put on as per Fig. 52, where the 
lead. is about 18 in. or 20 in. broad. The raised piece 
at T is a wooden fillet nailed on; it is about 1+ in. high, 
and about 1} in. broad, over which the lead is turned, 
as per dotted line, Fig. 52. Where flashings are put 
on up against a brick wall or chimney, a different 
style has to be adopted from that hitherto described, 





Fig. 52. 


as no grooves are cut in the brick the same as in stone. 
Y Zz, in Fig. 35, Chapter IV., shows how the raglet 
is cut up the side of a stone chimney, but instead 
of the straight line there shown, in brickwork the 
joints of the bricks serve for the chasing, as per Fig. 53, 
which shows part of a chimney built in brick. vu v, 
Fig. 53, is the slope or pitch of the roof, and the 
undulating lines are the horizontal joints of the bricks. 
The lowest line and the broken one, which is supposed 
to be 3 in. above it, show the upstand of the lead or 
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zinc flashing. The line between them, supposed to be 
1 in. higher than the lowest line, shows the bottom of 
the stepped apron pieces, which apron pieces overlap 
the upstand of the lead or zine skew about 2 in. 
or so. The other lines show how the lead steps are 
put in, the dots showing position of their overlaps. 
Fig. 54 is cross-section of the skew shown in Fig. 53, 





Fig. 53. 


w being the lead or zinc stepped apron, and w* the 
lead or zinc flashing. To hold the apron into the joints 
of the bricks, lead bats can be used in some good 
brickwork. In other cases some use wooden wedges, 
and others, again, use ‘ thumbats,” or iron holdfasts, 





Vig. 54. Fig. 55. 


about 3 in. long, and with thin flat heads, as per Fig. 
09. After the aprons have been fixed, the joints 
require to be cemented, or filled up with mastic. 

Instead of putting on the flashings as described in 
Figs. 53 and 54, some use “soakers,” or put on the 
flashing in pieces to suit the bricks and slates, one half 
of each piece of lead going up against the bricks, and 
the other half underneath the slates. 
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In Fig. 53 the horizontal length of each lead step 
will be about 1 ft. (in other cases it may be either more 
or less), while the breadth at the lower end will be, 
say, 7 in., and at the higher end, say, 3 in.; 7 in. + 
3 in. = 10 in., gives 5 in. as the medium breadth of 
each step, i 5 in. being multiplied by 1 ft., the 

roduct is the measure- 
fren of each single ll 
step. If the sum total 
is wanted, then, sup- 
posing there are ten 
steps, 5 in. X 1 ft. x 
10 = 4 ft. 2 in. Hig: 66. 

The valleys, or “ flanks,’ as they are sometimes 
termed, are the inclined channels formed by two roofs 
meeting, say, at right angles; the breadth of either 
lead or zinc used is from 1 ft. upwards. ‘ Doubling,” 
or wooden fillet is put on all up each side of these 
“flanks,” especially if lead is used, as per Fig. 56. If 
zinc be used, however, the wooden fillet is often dis- 
pensed with, a small roll being turned in on each side 
of the zinc for the slates to rest on. 


CHAPTER VII. 
RipGrEs AND Hips. 


Artrr the gutters, flashings, valleys, &c., have been 
laid and the slates put on, the ridges come next. These 
may be put on in the simple manner shown by the dotted 
line Fig. 57, which is that alluded to in Chapter IIL., 
the breadth of the lead used being one foot, or more 
if necessary. If zinc is used, the common breadth 
in many cases is one 
foot, but it may be used 
broader when required, 
for the breadth of the 
material must be in ac- 
cordance with its site. 
Another plan for fast- 
. ening on the zine ridges 
Y is to groove out the wood 
ridge as per Fig. 58, and 
drive in iron staples in 
the groove, as shown at 
x; then, at correspond- 
ing distances, galvanised 
iron, or, perhaps, copper 
Figs. 57, 58 and 59. hooks are soldered on 
inside of the zinc ridges, 
as per Fig. 59, which shows longitudinal section ; after 
which the zinc ridge is put on and slid along into its 
place, the hook going through the staple, and thus 
holding down the ridge. To hold the edge of the 
zinc ridge zine clips are nailed over the wood ridge and 
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their ends bent up, so as to clasp the edges of the zinc 
after the zine ridge is put on. This plan, known as 
“ Fox’s Patent Underlock Fastening,” is, so far as 
ridges are concerned, more troublesome and expensive 
than the former, described at Fig. 26, Chapter IIL, 
with straps, but it appears to have the advantage of 
doing without holes through the zinc ridge, although 
many may consider that holes in a good zinc ridge 
which are filled up by either a copper or a lead-headed 
iron nail, and protected by the galvanised iron strap, 
are in practice quite harmless. 

Another plan of putting on lead on ridges is that 
shown by dotted line, 
Fig. 60, which requires 
the lead to be about 18 
in. or 20 in. broad. Fig. 
61 is section of another 
style of ridge; to hold 
on and keep in position 
the round wooden baton, 
shouldered iron spikes g 
_are used, which are first 
driven down into the 
wooden ridge below them, 
and, holes being bored in 
the wooden baton, it is 
put down on the spikes 
to the shoulder, and the 
top of the spike project- 
ing through the hole is 
then bent over so as to hold like a rivet. The lead or 
zine is then put on as per dotted line Fig. 61. 

The hips, or piends as they are sometimes called, 
which are the external angles formed by the meeting 
of two sloping sides of a roof, as at AA, Fig. 73, further 
on, are generally covered in a similar manner to the 
ridges, and are put on before them. In some cases, 
however, the lead of the hip is put under the slates, and 
is therefore put on before the slates. In other cases one 
half of the lead goes above the slates, while the other 





Figs. 60 and 61. 
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half or side is put underneath them. This latter is done 
when two sides of a roof meet at different angles, and 
the lead must be put on under the slates on one side 
in order to make the roof water-tight. When it is 
intended to put the slates on both sides of the hip 
above the lead, the hip rafter should be kept somewhat 
higher than when the lead goes above the slates, as 
the appearance of the roof is greatly marred if the edge 
of the slates shows as high as the hip. A bold hip also 
serves as a wind-protector to the slates. 


CHAPTER VIII. 
LEAD-COVERED FLAts, or “ PLATFORMS.”’ 


WE shall now describe the method of using lead and 
zine in covering flats, or ‘‘ platforms” as they are some- 
times called, on the roofs of houses, and shall, for illus- 
tration, take a flat 16 ft. long, and 12 ft. broad, of 
which Fig. 62 shows section, and which is to be covered 
with lead. In this case the water runs off at each side 
of the flat, the rise in the centre being about two or 
three inches. 

Several things have to be attended to here. A flash- 
ing about one foot broad, say of sheet lead, 6 lb. per 
square foot, has to be put on all around the front of the 


flat, which flashing can be cut in four pieces, two at 
about 17 ft. long for the front of the sides, and two at 
about 13. ft. long for the front of the ends. Four long 
strips of lead about 4 in. broad are also required to go 
along front of flat for clinch, two at 16 ft. and two at 
12 feet long. Then the lead for top of flat has to be 
cut out, say, of 7 lb. sheet lead, the breadth of the 
several pieces depending, of course, upon the number of 
rolls it is intended to have in the length of flat. We 
shall take the number of rolls at 7, which—as the length 
of the flat is 16 ft.—makes the distance between the 
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centre of each to be 2 ft., and the number of pieces of 
lead 8.* Before cutting out the lead the size of the 
rolls must also be settled, as some allow 3 in. and 4 in. 
for the roll, and others 24 in. and 33 in. JI shall, in this 
case, take the latter, which causes the breadth of each of 
these eight pieces to be 2 ft. + 23 in. + 33 in. = 2 ft. 
6 in.; and the length 12 ft. + 4 in. + 2 in. = 12 ft. 
6 in. (or, to allow sufficient for the overlap over the front, 
better say, 12 ft. 7 in.) The extra 6 in. in the latter is for 
the overlap and turn in, or “clinch”, at each end. 
The first thing to be done, in putting on the above 
lead cut out, is to nail on the long narrow 4 in. lead 

z strips all round the 
edge of the flat with 
14 in. flat-headed 
nails, leaving the 
top of the lead to 
project up 2 in. 
as per Z, Fig. 63. 
Then, in front of 
this, put on the 
lead flashing — cut 
out at 1 ft. broad 
—as per dotted line, 
Fig. 63. Its top edge being nearly on a level 
with the top of the flat, about 3 in. is taken up by the 
perpendicular upstand, while the other 9 in. les down 
on the roof. These flashings overlap each other at the 
four corners of the flat. Both the flashing and the 
narrow strip of lead, or “clinch,” at its back, are held 
by nails driven in as at y, Fig. 63. 

After the flashings have been all properly fixed and 
dressed, the upstanding lead at z, Fig. 63, is then 
turned down level with the top of the flat as per z, Fig. 
64, and its outer edge planed straight. The situation 





Figs. 63 and 64. 


* In cutting out the lead do not scrimp it, more ‘especially as any 
cuttings are not lost, but melt up again. While I have taken the 
distance between the rolls at 2 ft.,some may make it 2 ft. 6 in., but the 
former is best for lead, and in some cases the distance may be 1 ft. 
9 in. or 1 ft. 6 in. 
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of the rolls is then marked off as per Fig. 65, which 
shows longitudinal section of flat. Then one of the 
12 ft. 7 in. + 2 ft. 6 in. pieces of lead is taken, and 
after being rolled out across the flat and dressed, it is 
set up (?.¢., turned up) all along each side as per a, 
Fig. 65, the upstand at one side being 24 in. and at the 
other side 34 in. high. Another 12 ft. 7 in. + 2 ft. 6 
in. piece of lead is taken, rolled out, and set up in the 
same manner, and then put close alongside the former 
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piece as per B, Fig. 65, the side with 21 n. upstand of 
B being next the 34 in. upstand of a (the top of 23 in. 
upstand of B having been planed straight before being 
placed close to it). The upper part of 33 in. upstand 
of A is turned over B as per I, Fig. 66, the seam being 
beat close. The lead is then beat down all along 
the seam as per J, Fig. 67, and so the first lead roll is 
formed. 


a a 
Fig. 66. Fig. 67. 


The same process is repeated with the lead at c, the 
dy in. upstand of B turning over on the 24 in. upstand 
of c;.the same with p and E; then back tor. Where 
several hands are at the work, one portion may be 
doing F, G, H, while the other is at co, p, £. The 33 
in. upstand of F folds over the 23 in. upstand of a, and 
so on with e and 4H, only in the case of © and H their 
outer edges have to lap over the lead shown at z, Fig. 
64, and to be folded in, or “clinched,” as per k, Fig. 
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68, and then bent down as per 1, Fig. 69, and beat 
quite close. What is done to the “outer edges,” or 
sides, of H and E, as per K and 1, has also to be done 
to the ends of H and gz, as also to the ends of all the 
rest, and at the same time; and, in addition, both ends 
of the seven rolls have to be bent down about 2 in. over 
the edge of the flat. In bending or working these rolls 


4 
ca 
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eA 
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Fig. 68. Fig. 69. 


down over the edge of the flat, as per m, nN, Fig. 70, 
some can do so without stuffing them, others, again, 
prefer to stuff the ends of the rolls before beginning to 
turn them. This stuffing is done by taking a piece of 
sheet lead about 9 in. long, and rolling it up firmly to 
the thickness of one’s little finger or so, and then 
slipping this into the roll: the roll is turned down with 





Figs. 70, 71, and 72. 


stuffing in it. When being turned down a small por- 
tion of the end of the roll which is too long is cut off. 
While working these rolls one of the wooden dressers, 
cut out to the shape and size of the rolls, as per o, Fig. 
71, is generally used. In order to tie down these lead 
rolls along their length, lead latchets or “clips” are 
put inside the roll. These latchets are simply pieces of 
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sheet lead, about 5 in. long, and 3 in. or 4 in. broad, 
which are fixed on to the top of the flat, as per Fig. 72, 
with screw-nails ; 2 in. on the flat, and 3 in. of upstand; 
they are put on every 4 ft. or so, the upstand going in- 
side the seam, as between A and z, Fig. 65; and as B 
on that side only stands up 2% in., while the latchet is 3 
in. high, the top of the latchet is bent down over B, and 
in order to leave no mark in the seam, the thickness of 
latchet lead is cut out of B’s 24 in. upstand; and, of 
course, as the lead is being turned over to form roll, 
Fig. 67, the latchet is turned with it, and perforce 
takes the same shape, being inside it. The 2 in. of 
latchet, which is fixed to the wood of the flat, is sunk 





Fig. 73. 


down in the wood the depth of its own thickness—viz. 
about one-twelfth of an inch. As this latchet goes 
between a and B, Fig. 65 (and in all the rolls—say 
two to each—which gives fourteen latchets), it is, of 
course, fixed on before a and B, &c., are brought to- 
gether; 5 lbs. sheet-lead will serve for the latchets. 

In this style of covering flats with lead, no wooden 
batons are required at all, while the lead is left quite 
free to expand and contract. In turning over the rolls 
they should always be turned towards the side which is 
least exposed to the wind and rain. In beginning to 
lay the lead on the top of the flat—although in Fig. 
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65, I have, for the purpose of illustration, begun in the 
centre with A and s—the plumber may begin at the 
side—viz. at E, Fig. 65, and in turning the rolls, he 
must be careful to keep them all straight and even. 
Fig. 73 is sketch of the flat when finished and covered 
with lead, as above described. In the above style of 
work no wooden batons are used, but as some may pre- 
fer to have them, say where the lead is apt to be 
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Fig. 74. 


trampled upon, Fig. 74 is cross section showing how 
the lead is overlapped. 

The wooden baton in this case may be put on of 
various sizes, to suit the place, say 3 in. broad by 2 in. 
high, or 24 in. by 13 in, or even less, as circumstances 
may require. It is firmly attached, by means of nails 
or screws, to the wood upon which it rests. 


CHAPTER IX. 
ZINC-COVERED FLATS. 


In our last chapter the manner of covering “ flat”? on 
the top of a hipped or pavilion roof with lead was de- 
scribed, and supposing the length of the flat had been 
taken at 116 ft. instead of ‘‘ 16,” it would have been 
all the same as regards style, the only difference being 
that a greater number of pieces of lead would have been 
required. Had the breadth, however, been greater, say 
30 ft. in place of “12,” then a division would have 
been run up the centre lengthwise, something similar 
to what is to be explained below for zinc. And if 
broader still then drips would also have been put in. 
In this chapter the style of using sheet zinc in place 
of lead is to be described, and for illustration we shall 
take a flat 17 ft. long by 15 feet broad, with a raised 
division running up its centre. Fig 75 is section of 
such flat, Pp being the square wooden block or frame, 
3 in. broad and 3 in. high, running up the whole length 
of the flat. Instead, however, of supposing this flat to 
be situated upon the top of a “ hipped” roof, with four 
trapezoidal inclined sides, as was flat in former article, 
we shall suppose it to be bounded at the ends by two 
gables, in which case Fig. 76 shows longitudinal section 
as distinguished from longitudinal section shown by Fig. 
65. The first thing to be done here is to nail on a long 
narrow strip of sheet lead 17 ft. long by 4 in. broad all 
along the front of the flat on each side, just as is shown 
by z, Fig. 63, then to cover the slates put on the two 
flashings—whether lead or zinc—one on each side, as 
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shown by dotted line, Fig. 63. Then bend down the top 
half of the lead strip, which is to form the “ clinch,” * as 
per z, Fig. 64, and then plane its edge straight. 
Provision must now be made for laying down the zine 
on the top of the flat: but it must be understood how 
wide the sheets are to be. As the general size of zinc 
sheets is 8 ft. by 3 ft.,t we shall take that as the size 
to be used here, and as 7 in. is to be taken up by that 
portion of each side set up, that leaves the breadth of 
the sheet lying on the flat to be 2 ft. 5 in., and as this 
flat is 17 ft. long it will take up about seven such 





Figs. 75 and 76. 


breadths in its length. In order to lay the sheets as 
regularly as possible, the first one—after one side has 
been set up 4 in., and the other side 3 in. high—may 
be placed in the centre of the flat, as at a, Fig. 76, then 
all up each side wooden rolls are to be nailed on, of 
which Fig. 77 shows half-sized section suitable for 2 in. 
zinc roll caps; this wood roll is 1$ in. broad, and about 
22 in. high over all. This wood roll, which extends 


* A lead strip is recommended for the clinch, because when lead is 
a the clinch lies closer, and a better and neater job is therefore 
made, 

+ ‘ Sheet zinc is always attainable in sheets 8 ft. and 7 ft. long, by 
3 ft. and 2 ft. 8 in. wide, but it may be rolled of any length under 12 ft. 
For specially rolled sheets about a month’s notice should be given, and 
for lengths over 10 ft. an additional cost of about £2 per ton is in- 
curred for rolling.”—From printed circular of Vieille Montagne Zine 
Mining Company. 
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-from the central division block to the edge of the flat, 
need not be made all in one piece, for it may be made 
and fixed on more readily in two pieces by making that 
portion below the dotted line of a separate piece, and 
nailing it on first, and then nailing the larger piece on 
above it afterwards. We shall take this latter plan, 
and nail on a 2-in. by $-in. piece all 
up each side of a, Fig. 76; then, at a 
distance of 2 ft. 5 in. + 2 in. from 
each side of @, nail on other two of 
these pieces, as at Rs, Fig. 76, and at 
a similar distance nail on other two 
pieces, as at Tu, Fig. 76. All these 
pieces, or wooden strips, are each 7 ft. 
43 in. long. When they are nailed 
on, and the seven sheets of zinc laid 2. 77 
down in their sites, with the top ends Maged ts 

of all next the central block, or division frame pP, 
Fig. 75, set up 3 in. high (which it will be understood 
is independent of the one side being set up 4 in. and 
the other side 3 in. high), the principal portion of the 
wood roll—viz., that above dotted line, Fig. 77—is 








then nailed on; but to nail it properly a gimblet ought 

to be used to bore through the wood-roll first, which 

_ causes the nail when driven down to go in where wanted. 

Kither nails or screws may be used about 8} in. or 

4 in. long. The zinc is then brought over the rolls as _ 

per dotted lines, Fig. 78, the 4-in. upstand of the one 
ke ‘ D 
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side overlapping the 8-in. up-stand of the other side, 
as at v, Fig. 78. 

While putting on these sheets the end of the zinc 
next the central block, p, Fig. 75, has to be soldered at 
the corners. The side of the zinc with the 3-in. upstand 
should be soldered first, then the 4-in. one, which over- 
laps it, and it must be an axiom with the plumber not 
to solder two different sheets together, but to keep each 
sheet by itself. In certain cases, of course, a piece may 
be soldered on to the end of a sheet to make that sheet 
longer, but that is different from joining two sheets 
together at the sides, or as above prohibited. 

In soldering zinc diluted muriatic acid, or “ spirits 
of salt,” is used. In the Family Herald for March 2, 
1872, I find it stated that in preparing spirits of salts 
for soldering it requires to stand several days in a 
bottle after the zinc has been put into it, and also to be 
shaken up every twelve hours; but that is simply a 
mistake, as the mixture does not require to stand even 
twelve minutes. In practice, the plumber pours a little 
of the “spirits”? into a small dish, say a saucer, a jelly- 
can, or a lead dish, set up as per Fig. 41, about 6 in. 
square, and say 2 in. deep, then some small pieces of 
zinc are put in, and in a minute or two the mixture is 
ready for use. I have just made a trial of a mixture 
talled “ Baker’s Preparation for Tinning and Solder- 
ing ;” but I find the specimen I got not to be equal to 
the spirits, especially when applied to old or tarnished 
zine, neither did it clean the soldering-bolt half so well. 
The acid, as I have said above, is diluted by dissolving 
a little sheet zinc in it. When the zincis put in among 
the acid a violent ebullition sets in, which, however, 
soon subsides. Ifa light be put to it during ebullition 
the gas given off will go on burning for a short time. 
The soldering here is done by means of copper bolts. 
The acid is put on with a small piece of cane or a small 
brush. 

After soldering the top corners of the zine sheet next 
the central block, p, Fig. 75, the front edges of the 
zine sheets have then to be clinched, as shown by k, Fig. 
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68; only before doing so about 1} in. has to be cut off the 
end of the sheet, it being in this case that much too 
long. ‘The portion of the upstand projecting beyond k 
is also cut away, so as to allow the zinc to be turned in. 
The zine being turned in, as per K, it is then to be bent 
down as per L, Fig. 69 ; but as zine will not work down 
at the corners in the same manner as lead, the upstands 
have first to be st down close by the end of the wood- 
roll to allow the zinc to be bent down. When clinched 
and bent down as per 1, Fig. 69, a small piece of zinc 
has to be inserted and soldered to each front corner 
of the zine sheet, and so soldered as that each sheet is 
kept distinct and by itself. ‘The size of this small piece 
is about 2 in. square. The two front corners of each 
sheet, therefore, 
roject out before . 
he butt end of <S 
the wood-roll 
fully 13 in., as 
per Fig 79, the 
depth of the pro- 
jection being 
about 34 in. over 
all. The zinc- 
roll caps have 
then to be slid on as per the outer circle at w, 
Fig. 78, and in order to protect the front edges of 
the zinc sheets projecting in front of the wood-rolls a 
short piece of the zinc-roll—about 44 in.—has to be 
taken and put on perpendicularly, being first mitred 
with the front end of the horizontal zinc-roll, and then 
both soldered together at the mitre. The inner edge of 
this short perpendicular piece of zinc-roll is to be kept 
about 4+ in. back from the front edge of the flat, just as 
the bottom of the horizontal zinc-roll is raised a little 
above the flat. Fig. 80 (which is drawn on a smaller 
scale than Fig. 79) shows the roll-cap on, Fig. 79 
showing it off. The end of the zinc-roll which is next, 
or comes up against the central block p, Fig. 75, has a 
small piece of zinc soldered round it, over which the 
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Figs. 79 and 80. 
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apron of the saddle comes, so as to make all properly 
water-tight. The sides of the zine sheets which are next 
the gables are bent up about 3 in. high, and an apron 
put on, as per 2, v, Fig. 76. A pailful of clean water 
and a brush should then be got, and the whole of the 
zinc brushed over, so as to clean off all spirits of salt 
stains, &c.—in fact, the water and a small brush should 
be there all the time. 

The one side of the flat being covered as above de- 
scribed, the same is done to the other side of the flat, 
and after the saddle is put on the work is finished. 
This ‘‘saddle”’ is put on as per y, Fig. 81, the dotted 
line ee the section of the lead. The saddle x; 
Sp here shown, it 

44 will be under- 
stood, rests upon 
P, Fig. a; See 
being also repre- 

sented here as 
a supporting y. 
7 The wood for this 

By | 7 saddle is 17 ft. 
uy U | long (the oe 

of flat), in. 
broad, and ee 
li in. thick. After it has been nailed on, and covered 
with lead about 1 ft. broad, as per dotted line at y, the 
plumber-work of the flat is finished—7. é., unless the 
plumber has also to “point” the chasing with mastic 
or cement, which “ pointing’ in some places is left for 
the slater to do. Although we have mentioned lead 
as the material to be used for the saddle, yet, if 
prefererd, zine may be used, and put on in ridge 
style. The zine used for flats is of various thick- 
nesses. No. 14 makes a pretty substantial job. A 
good deal of No. 12 is used, however, in practice, but 
to use Nos. 9 or 10, unless for a mere temporary pur- 
pose, is extremely bad, and belongs to the “scamping”’ 
system, unless, indeed it is done through pure ignor- 
ance! ‘To give sheet zinc fair play it ought to be put 
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Figs. 81, 82, and 83. 
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on of such a thickness as that after its surface has got 
oxidised by exposure to the atmosphere, there may still 
be left sufficient body in it to keep itself together, and 
also duly serve the purpose for which it was put on. 
When this is properly attended to, zinc stands well for 
ridges, flats, and sides of roofs. For the latter purpose 
—viz., for the sides of roofs, it may yet largely super- 
sede the use of slates, as, if properly put on, it 1s not so 
apt to be continually going out of order. 

In the foregoing flat, above described, the breadth 
is taken at 15 ft., but supposing the breadth were 30 
ft., all the difference would be that twice the number 
of pieces of zinc would be required, as also two 4-in. 
drips put in—viz., one on each side as per z Z, Fig. 
82 


If, however, the breadth of the flat were 23 ft. say, 
then the zinc would be put on just as described for 
Figs. 75 and 84, only as an 8-ft. long sheet of zinc 
would be too short, sheets 12 ft. in length would be put 
on; but, as these would often be difficult to get, what 
might be done would be to take the 8 ft. sheets and 
solder on to the one end of each 4 ft. cut off another 
sheet, giving lin. or so of overlap at the soldering, 
thereby producing a sheet nearly 12 ft. long. 

In the above flat (Figs. 75 and 84), with a slope of 
only 3 in. or so in the 8 ft. we have said that a little 
soldering was necessary at certain places, but in the 
case of a roof with a slope of 3 ft. or so every 8 ft., the 
greater part, or perhaps the whole of this soldering, 
could be dispensed with, as we may see in Chapter X. 
In the foregoing description of covering flat with zinc, 
we have taken the size of the zinc roll caps at 2 in., but 
for different purposes, and in different situations, they 
can be had of various sizes—1iin., 14 in., 1? in., Ke. 
And instead of keeping the sheets the whole breadth, 
as above done, they may be split up the centre, which, 
of course, would require twice as many rolls, the dis- 
tance between them being only in that case about half 
the above. In the above illustration we have also set 
up the zine 4in. and 3 in. high on the sides, which 
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allows it to overlap as per Vv, Fig. 78, but some plumbers 
only set it up as high as a, Fig. 78, which may do 
where it is not much exposed, and the flat has sufficient 
slope. Instead of doing the front corners of the sheets 
as per Fig. 79, it has been hitherto the custom with 
many plumbers to solder the front edges of the different 
sheets together (instead of keeping them all separate as 
per Fig. 79), which, of course, has the effect of causing 
them to give way here, as they often do. 

Fig. 83 is section across the flat of the zine roll- 
cap, in contrast to the skeleton view of the lead roll 
shown by Fig. 70; and Fig. 84 is sketch of zinc flat 
when finished, 
Crt just as Fig. 73 

showed lead flat 


In covering 
broad flats with 
Bl <<\ lead a wooden 
ante “\\ block, or frame, 


-~ 





\ is often run up 
the centre as per 
Fig. 81, only, as 
in using lead, the 
lead rolls have to 

be turned up against it, as per B B, Fig. 85: the block 

is often made sloping as shown, so that.the lead rolls 
may be turned up more easily. 

While the first edition of these articles was being 
published in the Building News about ten years ago, a 
considerable amount of correspondence took place about 
the style of laying the lead in the stone cornice gutter, 
explained in connection with Figs. 29 and 33 in Chap- 
ter IV., we may therefore observe that generally speaking 
the plumber has little control over the style of laying 
the gutters in the stone cornice referred to, as he has to 
make his lead to suit the channel, and in accordance 
with the architect’s plan. If, as is often the case, the 
architect only allows one outlet for the rain water, and 
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orders the gutter channel to be all inclined to one end, 
then the plumber is forced to lay his gutter all in one 
piece, as described ; but if the architect allows two rain- 
water pipes—viz., one at each end, then the plumber 
can lay his gutter in two pieces with a roll, an overlap, 
or a saddle in the middle. And, as regards stone cor- 
nice gutters, shown in Fig. 36, if two pipes are put in, 
then, as in many cases, there is no necessity to lay any 
cutter along the as 

front of the chim- 
ney, shown at 
Fig. 36, ag the 
gutter-lead can = 


be made to stop eo 
off at each front 
corner of the 
chimney, which 
causes the gutter 
to be in two ! 


pieces, and each | Figs. 85, 86, and 87. 

piece so much shorter. Or, to take another plan, 
supposing the gutter channel at Figs. 29 and 33 were 
inclined from each end and made with a slope down 
towards the middle, then even with one rain-water pipe, 
the gutter lead could be put in in two pieces, either 
by using a breeches pipe, as per Fig. 86, or by letting 
down two short pipes into one rain-water head, as 
per Fig. 87. 






































CHAPTER X. 


ZINC-COVERED ROoorFs. 


In Chapter IX. the style of covering a flat on the top 
of the roof with zine was described. In this we shall 
speak of covering the sides of roof with zinc. Before 
beginning to lay the zinc up the sides the gutters have 
first to be laid, and we may suppose the front one to be 
of the style shown in Fig. 44, while the back gutter 
may be of the style shown by s, in Fig. 29. These 
gutters may be either of lead or zinc; but as for my 
part I prefer lead 

ie for the gutters we 
shall suppose lead 


89 to be used for the 
gutters here. The 
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=z . _ Fig. 44, may be 


apron shown at a, 
n ia! n fal n Gi . ° 
5 ms 7 of zinc; in fact, 





Lite 
D in towns it is a 
Figs. 88, 89, and 90. good thing to have 


this apron of zinc, 
because when of lead it is often taken away, and it is 
better, therefore, to lock the door before the steed is 
stolen than after it has vanished. In order to stiffen it, 
the lower or outer edge of the zine apron, or flashing, 
has to be set in a little, as per Fig. 88. In setting up 
sheet zinc to the sizes and shape necessary to make 
it fit its intended site, it is turned over the edge of an ~ 
iron-faced bench; or if, as is often the case, the zinc is 
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set up at the job, then in many cases a long, stout, 
sharp-edged wooden plank is made to serve the purpose 
in lieu of the bench proper. 

In the sketch of gutter at Fig. 44, the wooden fillet 
or “doubling” for slates is shown at the top edge of 
the lead; such “ doubling,” however, is dispensed with 
here, as in this case we are not to have any slates. The 
style of the roof is the common gable, or “ pent ”’ roof, 
and, for illustration, we shall suppose it to be 10 ft. long 
between the skews (the reason why we suppose the 
length to be only 10 ft. is in order to economise the 
space for engravings, 
and the principle can 
be shown all the same 
with a length of 10 ft. 
as with one of 100 ft.), 
the depth of the roof 
from the ridge to the 
gutter channel being, 
we shall say, 15 ft. 
Before doing any- 
thing else to the roof, 
the whole of its sur- 
face ought to be ex- 
amined to see if there 
are any nails, &c., 
projecting above the 
surface, and if there Fic. 91 
be any such thing oes 
they must all be well punched down. The gutter being 
laid, and its top edge next the slope of the roof bent over 
about 2 in., as per Fig. 89, the number and site of the 
rolls must then be fixed. As the length between the 
skews is 10 ft. and the 8 ft. by 3 ft. zinc sheets are all 
to be cut up the middle longitudinally, it follows that 
there will be seven rolls, and also eight sheets in the 
length of the roof. ‘The site for the first roll may, 
therefore, be marked off in the centre of the roof, as per 
p, Fig. 90. The full breadth of our zinc sheets, after 
being cut up, being now | ft. 6 in., it follows that as 
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14 in. is to be allowed for the upstands on each side of 
the sheet there will only be a distance of 1 ft. 3 in. 
between the rolls, as also that the number of the rolls 
required will, as we have said above, be seven, as shown 
on Fig. 90. As the size of the zine roll-caps is in this 
case to be 134 in., Fig. 91 shows full-sized section of 
wood-roll suitable for same. (The outer circle, shown 
on Fig. 91, is full-sized section of zine roll-cap, and the 
dotted lines show the zinc sheets as turned up against 
the wood-roll.) The wood-roll, Fig. 91, is about 12 in. 
broad by 12 in. high over all. It is best to be made 
and put on in two pieces as described for 2 in. rolls at 
Fig. 77. We therefore nail on the long strip u, Fig. 91, 
first, in the centre 
of the roof, as at 
D, Fig. 90, and at 
S the distance of 
1 ft. 3 in. from 
each side of it 
nail on other two 
pieces, and I ft. 
3 in, from them 
Q! r other two, and 
B 1 ft. 3. in. from 
93 the latter other 
Cees eee ~ two: in all seven 
Figs. 92, 93, and 94. strips, as shown 
by Fig. 90. After 
these long wooden strips are nailed on (as they extend 
from the “gutter up to the ridge, the length of each is 
about 15 ft.), the zinc has to be turned in at the bottom 
1 in., as per F, Fig. 92, and also turned down at the top 
2in., as per G, Fig. 92. The sides of the sheets have 
then to be set up 14 in. on each side, as per Fig. 93. 
After this is done a small strip of zine about 6 in. 
long by 3 in. broad is firmly soldered on to the under 
side of the sheet at the top, as at H, Fig. 92; it is to be 
put on in the centre of the width, and its purpose is to 
support the sheet, and keep it from slipping down after 
said sheet has been put into its place. When the zine 
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sheet is put into its place three or four flat-headed nails 
are driven through the upper half of u, thereby fixing 
H to boarding, and so suspending the sheet. The lower 
portion of the sheet, turned in as per Fr, Fig. 92, it will 
be understood, laps on to the top edge of the gutter, 
which was turned down to suit it, as per 1, Fig. 94. 
Besides zinc latchet u, Fig. 92, two other zinc “clips,” 
about 6 in. long by 2 in. broad, are put on for top of 
each sheet, one at each side of u. They are merely 
nailed to board- 
ing and turned 
into top of sheet, 
as per K kK, Fig. 
95. The eight 
sheets on the 
lower half of the 
roof next the 
gutter being thus 
laid—except the 
two outside 
sheets next the 
gables 3 3, Fig. 
90, which may 
be set up 2 in. or 
21 in. on the side 
next the gable— 
it is seen that 
they only go about half-way up the side of the roof; 
consequently other eight sheets, each 18 in. broad, have 
to be taken and their bottoms turned in as per Fr, Fig. 92, 
and their sides set up, as per Fig. 93, while their tops 
may stop off at the ridge, as per L, Fig. 96. Or, for 
another style of finish, the tops of the sheets may be 
set up against the ridge. The latchets nH, Fig. 92, are 
to be soldered on for the top sheets, just as mentioned 
above for the others. It may be here pointed out that 
Fig. 96 is shown at half the size of scale of Fig. 95. 
The other side of the roof being also laid in a similar 
manner, and the wooden rolls all fixed on between the 
sheets, as per Fig. 97, the zinc roll-caps (which I may 





Figs. 95 and 96. 
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here mention are generally machine-made) are then 
slid down over them, as per M, Fig. 98. But as these 
zinc roll-caps are generally in 8 ft. lengths, while the 
side of the roof is 15 ft. deep, it follows that there must 
be a ioint in each stretch of roll-capping, which joint is 
simply made by 
slipping the 
upper roll-cap 
an inch or two 
over the lower 
one, and also 
soldering it. 
One nail or 
. small catch put 
in under the joint at the top of each roll-cap is sufficient 
to hold the roll-cap in its place, as, if properly put on, 
the zinc roll-cap grasps the roll below it firmly. In 
order to allow the zinc roll-caps tc be slid on, a small 
bit of the wood of the ridge may have to be cut out, 
but if so it does no harm, and may be replaced. Where 
the work is properly done these zine roll-caps fit like 
a glove, both allowing the zinc underneath them to 
expand, and at the same time holding it. 

After the roll-caps are on the ridge must then be 
covered._ It 
makes a very 
neat and trades- 
manlike job to 
put on a good 
lead ridge of 
Gaver 7 “lb: 
sheet lead, about 
15 in. broad, 
which can be 
nicely worked 
over all the rolls, and allowed to come down the roof 
several inches, so as to give sufficient overlap. Fig. 99 
shows perspective view of the roof when finished. 

Inthe beautifully-got-up and useful illustrated pamph- 
let on “ Zinc as applied to Roofing Purposes,” issued by 
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Messrs. Braby & Co., it is stated that Mr. H. G. Austin, 
architect to Canterbury Cathedral, had covered the 
cloister-roof with zinc, thirty-three years ago, with lead 
capping, and it had stood so well that he intended to 
use 1t further. This employment of the ‘lead-capping,”’ 
therefore, agrees 
with our recom- 
mendation as 
above given of 
lead for the 
ridge. Another 
way to finish the 
ridge would be 
one which I 
would _respect- 
fully call the at- 
tention of archi- 
tects and build- 
ers to, as it could 
easily be adopted 
and used for 
roofs which are 
covered with 
slates, to the 
great saving of 
the slates from 
breakages from 
the feet of sweeps 
or other parties 
who have occa- 
sion to walk 
along the top of 
the roof. Fig. 
100 shows com- 
mon style of 
ridge, the centre-piece projecting up about 3 in. or 
so above the sides. In this case the wood being 
only 14 in. or 2 in. broad, and also round at the top, 
parties walking along cannot very well walk on the 
top of the ridge, as at 0, and so the feet are put down on 





Figs. 100, 101, 102, and 103. 
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each side, as at Pp p, thus perpetually causing the slates 
to be broken there. Now, if the top of the ridge at o 
were more flattened, and also two strips of wood, about 
1 in. thick and about 3 in. deep, were taken and nailed 
on, one on each side of the ridge, as per q Q, Fig. 101, 
then parties having occasion to be on the roof could 
easily walk along the top of the ridge R without requir- 
ing to touch the slates at all. To cover this form of 
ridge where slates are used, the zinc may be put on as 
per Fig. 102, the dotted line being galvanised iron 
straps, put on every 2 ft. 6 in. or so. Or, another plan 
would be to put on a flashing—either lead or zinc—on 
each side, and a separate piece for the top, as per Fig. 103. 
Or, again, if we turn back to Figs. 58 and 49, the hook- 
and-eye system there depicted —designated, ‘‘Fox’s 
Patent Underlock Fastening,” but which patent is now 
held by Messrs. Treggon, Hickson, & Co.—may be 
used; the hooks being driven into each side of the 
ridge where the nails ss, Fig. 102, are shown, and the 
eyes soldered on to the inside of the zine ridge ; or vice 
cersa as shown at Figs. 58 and 59. It will be observed 
that the tops of the ridges Figs. 102 and 103, and at R, 
Fig 101, are not flat, but that they are slightly convex, 
the rise in the centre in the actual size of the ridge 
being fully + in.; or, in other words, the top of the form 
of ridge we are referring to is the arc of a circle 14 in. 
in diameter, of which the chord is 4 in. 

The shape and style of the rolls given here as per 
Fig. 91, and in Fig. 77 were not included in the 
pamphlet “ Zinc as applied to Roofing Purposes,” issued 
under the auspices of the architects and engineers to 
the London manufacturing agents of the Vieille Mon- 
tagne Zinc Co.; but as we not only highly approve of 
it, and it also has a fine appearance and makes a good 
job, we could not do otherwise than show it as has been 
done, more especially, too, as it has for some time back 
been largely used. The style of overlapping the zine 
on the top of the rolls shown by the dotted lines, Fig. 
78, Chapter LX., is the maximum for setting up the sides 
of the sheet: but in thousands of cases, and unless the 
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customer wishes it otherwise, the zinc at the sides of 
the sheets needs only to be set up about half-way up 
each side of the roll, as shown by Figs. 91 and 97 above. 
This is especially the case where there is a good slope, 
and no danger from half-melted snow lying. 

Messrs. J. & R. Fisher, the architects of the Zine Co. 
above referred to, in a note to us, recommend the style 
of roll shown by 
Fig. 104, which 
is certainly very 
plain, and which 
we will admit 
may, perhaps, be 
a little cheaper 
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Fig. 91; but we at y 
can hardly admit that it either makes a better job or 
looks so well. 

However, where there are many men there are many 
minds, so there is plenty of scope for both plans. 
Fig. 1041s known as the “ French Plan,” and if there be 
no objections, Fig. 91 might be called the British Plan. 

Another plan of roll is that shown by Fig. 105, with 
five zinc clips 2 
in. broad, in the 
length of the 
sheet, put under 
the wood roll and 
turned down as 
shown. This 
appears to be 
an improvement 


oe Se ee Te 
it could be Fig. 106, 

Be actied at the top and also contracted a little 
more at the bottom, which would enable zinc roll-cap 
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to take a firmer hold of the roll, and also suit the pur- 
pose better. The style of Fig. 104 also requires zine 
clips put under the wood-rolls, as shown in Fig. 108; 
none such are required for Fig. 91, as the style of the 
wood-roll renders them unnecessary. ‘The style of roll 
and shape of roll-cap at Fig. 91 are also unfavourable 
to capillary attraction having scope. Fig. 106 shows 
“patent wood-roll with zinc drawn over by machinery.” 
It is 2 in. high, and 2? in. broad. We cannot say that 
we consider this style any improvement upon Fig. 106 ; 
it is, however, a variety. In Fig. 106 we would be afraid 
of snow or heavy rain being blown in at the sides of the 
roll, and so rotting the wood, especially where the roof 
was very flat. 
In the foregoing styles of laying or putting on zine 
) it will be under- 
| stood that the 
roofs underneath 
the zinc, are 
boarded—~z. eé., 
that the zinc hes 
on wooden 


KO boards. In what 


NN is known as 
Ny ° 
\ “Ttalian cor- 


asian. rugation, no 
* boards are used, 
wooden rolls 5 in. deep, by 1} in. broad, being put in 
every 1 ft. 3 in., centre to centre, and purlins fixed 
every 10 ft. or so. The overlap at the top and bottom 
of the sheets is about 4 in., and the screw-nail ought 
not to be put in through both sheets. Fig. 107 is 
section of this style. The fold in Fig. 108 is an 
improvement upon the mere overlaps of Fig. 107, 
especially where the roof is much exposed. For roofs 
without boards, No. 15 or 16 zine ought to be used. 
The style of roll at Fig. 104, and the overlap at 17, 
Fig. 107, are something similar to the manner in which 
lead is put on for flats, &c., in many parts of England 
and Ireland, but neither can for a moment compare to 
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the style of roll shown by Fig. 67; we would, therefore, 
respectfully recommend the style of laying lead on flats 
described in Chapter VIII. as being much better than 
the styles where wood is used for the rolls, especially 
where the rolls are not liable to be trampled upon. 

The gutters for these zinc-covered roofs may be of 
many patterns similar to those we have already de- 
scribed ; and, in addition, we have the zinc eave-gutter 
(Fig. 109), which may contain various enrichments in 
stamped zinc; the boundary-wall gutter (ig. 110) ; 
the plain “ box-gutter”? (Fig. 111), or the same with 


sloping sides, as 


per Fig. 112, for 
the centre-gutter 
on double roofs. | Se gaa ia ae 
Fig. 113 is the je~—-- ---~- 6 
common style of : Va 
centre-gutter on - f 
double roofs in 
the south-west of 
Scotland. In 
using . zine for 
roofs there are 
two situations in 
which it does not 
stand so well— 
viz., quite close 
to the sea-side 
and where it is 
much exposed to 
the fumes from chemical works; but these are excep- 
tional situations. In the latter case a coating of white- 
lead paint helps to protect the zinc. In the neighbour- 
hood of the St. Rollox chemical works at Glasgow we 
have seen that side of a zinc ridge which was next the 
works wholly eaten away, while the off side was still 
pretty good. 

In the article on “ Zinc” in Gwilt’s “ Encyclopedia 
of Architecture,” we are told that zinc is much more 
used in France than in England, and it goes on to say ; 
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—“ Zine, though subject to oxidize, has this peculiarity, 
that the oxide does not scale off as that of iron, but forms 
a permanent coating on the metal, impervious to the 
action of the atmosphere, and rendering the use of paint 
wholly unnecessary. Its expansion and contraction is 
ereater than those of any other metal; thus, supposing 
10030 to represent the expansion of it, 1:0019 is that 
of copper, and 1:0028 that of lead; hence, in use, pro- 
per attention must be paid’ to this circumstance, or a 
substantial and durable covering of zinc will not be 
obtained. The method of accomplishing this is, of 
course, by always allowing plenty of play in the laps. 
The tenacity of zine to lead is as 16°616 to 3°328, and 
to copper as 16°616 to 22:570 ; hence a given substance 
of zinc is equal (in tenacity) to five times the same 
substance in lead, and about three-fourths of copper.” 
As explained in connection with Figs. 79 and 80, 
Chapter IX., and as just observed, zinc ought to be 
allowed “plenty of play.” Instead of doing so, when 
covering flats, we have observed in our travels that 
many plumbers carefully solder all the sheets together 
where they bend over the front edge of the flat. Now, 
seeing this is not “according to Cocker,” we object to 
it, as in a short time the zine gives way at the solder- 
ings; therefore, either overlap the sheets properly at 
the front of the rolls, or else finish as shown in Fig. 79. 
The gauges of zinc recommended for roofing pur- 
poses are Nos. 18, 14, 15, and 16. The following 
tables of some of the gauges, and their corresponding 
weights, may be useful. The weights given are not 
absolutely correct, there being slight variations in the 
weight of sheets of the same gauge, some being a 
little heavier than as given in the table, others a little 


hehter :— 
No. 1, Orp Tarirr. No. 2, Newer Tanrirf, A.D. 1878. 
Sheet-zine Weight per Sheet-zine Weight per Weight of Sheet 
gauge. 8q. foot. gauge. sq. foot. Stt. by 3ft. 
No. oz, dr. No. oz. dr. Tbs. oz. dr. 
8 4x 97:40 Siete 9 2a 13 11 0 
9 sie oye Oil 3. D anit eae tas ay ae 
16 RS HOR 10 as Se ee a 17 zZ 10 


tee li-} 0 96 i Seer 
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No. 1, Op Tantrr. 
Sheet-zine Weight per 


gauge. 
No. 
Ae 


sq. foot. 


Sheet-zine 
gauge. 


No. 2, Newser Tarirr, A.D. 1878. 


No. 


12 
13 
14 
15 
16 
17 
18 
19 
20 


Weight per Weight of Sheet 
Stt. by 3ft. 


sq. foot. 

Oza: lbs. oz. dr. 
yay nic D2 alide 0 
16 16 oe 26: GO. 3 
US t2 se PASS ae lV 
2a 12 ahs 32 10°00 
24 12 i Wie oer’ ee 
2/ 11 ois 41 8 8 
30 11 ie 46 0 8 
338 11 oe 50 8 8 
36 10 ane 04 15 0O 


Parties wishing further information about the use of 
zinc for roofing purposes, in connection with the walls 
and timbers, &c. (as zinc is lighter than slates thinner 
walls and slighter roofs may often serve), may obtain 
it from the architects specially retained by the Vieille 
Montagne Zine Co.—viz., James Edmeston, Esq., 5, 
Crown Court, Old Broad Street, City ; or Messrs. J. and 
R. Fisher, 17, Great George Street, Westminster. 

In the foregoing tables the weights of sheet-zinc 
were given; in this case we add a table of its approxi- 
mate thickness, according to No. 2 Tariff :— 


Sheet-zine 
parse. 


Birmingham 
wire-gauge. 
No. 
ve 26 
6 25 
ee 24 
oe 23 
oe 22 
ee 21 
ae 20 
2 he 
o* 18 


Thickness in 


decimals of Parts of inch. 
an inch, 
"017 = 1—58th 
019 = 1—652na 
°022 == 1—45th 
025 —= 1—40th 
°028 = 1— 35th 
‘031 boa 1—32nd 
"0386 Eas 1—28th 
°041 =< 1— 24th 
°0459 = 1—22nd 
‘051 — 1—20th 


The exact decimals of an inch of the Birmingham 
wire-gauge I understand to be :— 


26 25 24 


23 


22 


21 


202 1913 


"018 020 :022 °025 :028 :032 035 °042 049 


A square foot of zine 1 in. thick weighs 600 oz., or 
374 lb.; from above table we therefore see that No. 12 
zine, ¢.g., is °025 or 1-40th of an inch thick, and that it 
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would therefore require 40 thicknesses of it to make up 
one inch. Then, if we turn to page 67, we find from 
the table there that No. 12 zinc weighs fully 15 oz. to 
the foot. Now, if we multiply 15 oz. by 40, we get 
600 oz., or 874 Ib. Or, again, taking No. 14, we see it 
is ‘031, or 1-22nd thick ; then, as per page 67, multiply 
the 183 oz. there given for No. 14, by 32, and we also 
get 600 oz., which shows that it requires 32 layers of 
No. 14 sheet zinc to make up 1 in. in thickness. Then 
to get the weight of one cubic inch of zinc, divide the 
600 0z., above given, by 144, and we get 44 oz. as the 
weight of a cubic inch of zinc. I may add here the 
two following rules from Messrs. Braby and Co.’s 
circular, which may be useful :— 

Rule to obtain contents of any square or oblong tanks. 
—Multiply the length by the breadth, and the product 
by the depth; the result multiplied by 64 gives contents 
in gallons. 

Rule to obtain contents of round cisterns or tanks.— 
Multiply the diameter by itself in inches, and the pro- 
duct by °7854, then multiply this product by the depth 
in inches, and you get the number of cubic inches. 
There are 2774 cubic inches in a gallon of water; so. 
that, e.g., a cistern 18 in. diameter, and 3ft. high, 
would contain, approximately, 33 gallons, 2774 being 
used as the divisor. 

A cubic foot of lead weighs 11,352 oz., or 7094 Ib. 
(water at 40° Fahr. weighs 1,000 oz.). A square foot 
of lead, 1 in. thick, will, therefore, weigh 594 lb. ; but 
suppose we call it 60 lb., we get the following thick- 
nesses for the following weights of sheet lead:— 


Weight per sq. ft. in lb. Parts of an inch, Decimals of an ineh, 
BUCO be Sen Fatt CN. Bp So 1-6fh "ae eee °169 
BS come ee wea S aeeaen 2-L6ths +). 23 see eee 135 
Tekken ee 1-8th See 126 
G TRS Be ck eek ge 1-L0th - S52. ees 101 
Op tare ah 1-12th “735 eee 084 
BB cont Sed: (ater 1-1Léth:, 5. Ae 067 
DUN, erties he aaa 1-20th 4.0 2268s ose 050 


A cubic inch of lead weighs fully 6} oz., and as we 
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said above that a square foot, 1 in. thick, weighed 59 Ib., 
or 944 oz., a circular slab 1 ft. in diameter and 1 in. 
thick would weigh fully 735 oz., and a lead circle piece, 
1 in. diameter and 1 in. high, weighs five ounces and 
one-tenth. To get this latter, multiply 6} oz. by °7854 ; 
and to get the 735 oz. for circular slab 12 in. in diameter, 
square the diameter, and multiply by °7854, which gives 
number of cubic inches, then multiply by 6} for num- 
ber of ounces. Again, if circular slab were cylinder 10 
in. high, then 12 x 12 x ‘7854 x 10 x 65 = 7,851 
oz., or more correctly, 12 x 12 x ‘7854 x 10 x 6°569 
= 7430 oz. To get area of a right-angled triangle, 
multiply the base by half the height; thus, base 4 ft., 
perpendicular 4 ft., gives 4 x 2 = 8 ft., which 8 ft., it 
will be observed, is exactly half the area of a square 
4 ft. in the side. To get the area of the trapezoid, 
Fig. 188, multiply the base by half the sum of the 
perpendicular sides; thus, if the base be 12 in. and 
the sides 9 in. and 3 in., we say 9 in. + 3 = 12, 
half 12 = 6; then 12 x 6 = 72 in, or half a square 
foot. 

A simple portable or pocket gauge, capable of accu- 
rately indicating at a glance the thickness and weight 
of sheet lead, zinc, and other metals, has long been 
wanted, yet I have neither seen nor heard of such an 
article in the market yet. There are two sorts of gauges 
sold, viz., one with slots and another with a screw, but 
they do not seem to suit the purpose properly. To meet 
this want 1 took out provisional protection for a simple 
instrument which I termed the ‘ metro-multiplier,” or 
magnifying gauge, as it magnified the real thickness 
of the article gauged ten or twenty times or so, and 
thus the eye could easily distinguish on the scale the 
small differences between the various thicknesses of 
zine sheets. JI tried one made of zine nearly twenty 
years ago, and it served well, but I kept it private; 
lately, however, as such had been asked for publicly, I 
intended to get it up in steel, but could not find a 
manufacturer for it in that metal. It would have been 
more easily applied than either the slot or screw gauge. 


CHAPTER - Xf. 
Snow-Boakps. 


In gutters, such as Figs. 39 and 44, and also in centre- 
gutters, such as Fig. 118, &c., annoyance is sometimes 
felt from half-melted snow filling them up. As a pre- 
caution against this, snow-boards of the style shown in 
Fig. 114—which gives cross section of same—are often 
laid down. They 
are formed by bars 
of wood about 5 in. 
, deep and 2 in. or 
Fie. 114, more thick being 

a placed across the 

cutter 3 ft. or 4 ft. apart. In the under side of these 
bars several checks about 3 in. deep and 4 in. to 6 in. 
wide are cut out for the passage of the water. Above 
these cross-bars longitudinal pieces of wood about 3 in. 
or 4 in. broad and about in. thick are fixed about 1 in. 
apart from each other. Fig. 
115 is another style without 
checks in the cross-bars, so that 
these latter cross-bars need only 
be about din. deep. Fig. 116 
is cross section of a style which 
serves both as a snow-board and as a preventive of 
broken chimney cans, loose slates, &c., falling over the 
roof. A long board, w, say 7 in. or so broad, and 
about 1 in. or 14 in. thick, is made to run along the 
whole length of the roof, its lower edge about close to 
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the slates. This board is fixed to, and kept in its 
place by, a number of pieces of iron shaped like the 
letter L, as per x, Fig. 116. The pieces of iron 
(made, say, of malleable iron, 2 in. broad and 2 in. 
or so thick), which may be about 16 in. long over all— 


10 in. for lying on the roof and 6 in. for the upstand— 





Fig. 116. 


may be put on from 3 ft. to 4 ft. 6. in. or so apart; they 
may be fixed to the roof with strong iron or brass screws, 
while 2 in. bolts and nuts may be used to fix the snow- 
board to the iron, all as per w x, Fig. 116. A piece of 
sheet lead is put over the inclined portion of the iron 
lying on the roof. 


CHAPTER XII. 
Hatcues, Winpows, AND Domes. 


Berore leaving the roof there are several things that 
must be referred to. At 1, Fig. 69, we see the manner 
in which a flat covered with lead has the lead bent over 
the edge of the flat. There is another way in which it 
is sometimes done, although I cannot express entire 
approval of it, especially where it breaks in upon the 
line of the ridge by projecting beyond it. This style, 
in contrast to Figs. 63 and 64, is done by fixing on a 
wooden roll to the front edge of the flat, as per Fig. 117, 
A being the wooden roll, the dotted line B being the 
lead flashing put on before a, and the dotted line c 
being the lead of flat, which is bent around the wooden 
roll as shown. The lead rolls in this case, while formed 
as per Fig. 67, instead of being bent over as per MN, 
Fig. 70, are of course bent around the wooden roll as 
per D, Fig. 118. The size of this wooden roll a, Fig. 
117, is about 24 in. or 24 in. deep, and it projects out 
about 2 in. 

We have referred to gutters, flashings, valleys, ridges, 
hips, and flats on roof, and we shall add a few words 
about hatches and windows. The simplest form of 
hatch on roof is known as the sliding-hatch, of which 
Fig. 119 shows longitudinal section. All the plumber- 
work required about it is the piece of lead, or zinc, E£, 
along its top, and the sole, F, along its bottom. « will 
be about 10 in. broad, and if the hatch be 18 in. wide, £ 
will be 2 ft. 6in. long. ¥ will be about 18 in. broad, 
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and about the same length as £. The sliding board E? 
Fig. 119 is made out of a wooden board about 1 in. thick. 
Its length may be about 3 ft., or rather more, and its 
breadth the distance between the rafters. ‘There ought 
to be a hole cut in its centre about 9 in. or so long and 
6 in. or so wide, in order to admit light ; over this hole 
a piece of strong 
glass is put as 
per F? Fig. 119. 
This is a very 
serviceable form 
of hatch and also Wy’ 
3 WG 

less expensive 

than the one 

which follows; 
there are no 
hinges about it 
to break, &c., and 
where a hatch is 
merely used for 
the purpose of 
chimney - sweeps 
and tradesmen 
getting access to 
the roof, I prefer 
it when well made 
to any other I 
remember of at 
present. Another 
form of hatch is 
that with hinged 
lid, of which Fig. 
120 shows longi- 
tudinal section, 
with lid G par- 
tially open, the lines at 1 u being the top and bottom 
lead-flashings. If we suppose the daylight of this 
hatch to be 18 in. wide and 2 ft. 6 in. long, then, 
as the wooden frame is about 3 in. deep and 2 in. 
thick, its breadth over all will be 22 in., and its 

E 





Figs. 117, 118, and 119. 


4 PLUMBING. 


length over all, 2 ft. 10 in. The lead for this has 
to be cut out in four pieces, the breadth of all being 
6 in. + 8 in. + 2 in. = 11 in, and the length of 
bottom piece, 1, Fig. 121, 22 in. + 6 in. + °6 in. 
— 2 ft. 10 in. The lenoth of two side pieces J J, 
Fig. 121, is each 2 ft. 10 in. + 7 in. = 8 ft. 5 in. 7 and 
the length of top piece k, Fig. 121, 29 j in. + 7$ in. + 
FE Ske ap ciel etre The top piece of lead, K, is cut 
out longer than the bottom piece, 1, because the former 
has to be wrought down and around the top corners of 
the frame as far as L, Fig. 121, the dotted line above 1 

\ showing the posi- 
tion and amount 
of the overlap 
which the top 
piece K has over 
the top side- 
pieces J J, the 
dotted line being 
top. Ob 3,7 aud 
showing how far 
the side piece, J, 
goes up under 
the top piece, K. 
MM, Fig. 121, 
again show how 
the two side 
pieces J J overlap 
the bottom piece 
1, the two side-pieces at the bottom being worked 
around the lower corners of the frame something 
similar to the way in which the top piece K is wrought 
round the upper corners. After the lead has been - 
cut out, as above stated, the plumber first sets it up 
as per Fig. 122, in this case allowing 3 in. + 2 in. 
= 5 in. for the upstand. If it be a slated roof, a board 
about 4 in. thick has to be put temporarily in front of 
the potion of the hatch-frame, so as to allow for the 
thickness of the slates, just as was previously mentioned 


for barges, at Fig. 33, Chapter IV. The lead being set 





Figs. 120 and 121. 
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up as per Fig. 122, is put against the frame, as per Fig. 
123, and then dressed over, as per Fig. 124, two or three 
nails being put in as at n, Fig. 124, to 
hold it. Of course, as will be seen from 
Fig. 121, which shows perspective view 
of the hatch with the lead on, the 
bottom-piece, 1, has to be put on first, 
and simply cut away at the corners as 
per dotted lines above m m. ‘The two sides are then 
put on, and last of all the top. After this the wooden 
“doubling”’ has to be put along the top, 
as per 0, Fig. 125, and down the sides, 
as far as Pp Pp, Fig. 121. Such is the 
manner of putting Jead around this sort of 
hatch, and if zinc is to be used it may also 
be done in the same manner, except that 
instead of working the zine round the 
corners in the same way as with lead, the zinc has to be 
cut at the corners, pieced, and soldered. It is only the 
top and bottom pieces that require aN 

piecing and soldering, and said solder- 
ing, &c., is to be done on each piece per 
se. Owing to the way the bottom piece 
of zine is made and slipped up, the sides 
JJ, Fig. 121, when zinc is used, instead 
of being each 3 ft. 5 in. long, as above 
shown for lead, need only be 2 ft.10 in. ——‘ Fig. 124. 
long, or the same length as the frame, as per Fig. 126, 
where the two sides @ Q are seen to extend from R to s, 
the dotted line at r showing how far the 
side-piece Q is slipped up under the top 
piece T, and the other dotted line near 
s, showing how far the bottom-piece vu, 
Fig. 126, is slipped up under the side- 
pieces QQ. In setting up the bottom- 
piece vu, if roof is to be slated, the 
plumber must remember to allow 
+ in. or so for the thickness of the slates which 
are to go under vu. This bottom-piece v is only fitted 
in temporarily at first, until the slates are put on, so 

E2 


Fig. 122. 





Fig. 123. 








Fig. 1265. 
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that the slater may lift it out to get his slates nailed, 
for zinc cannot be bent up and down in the same easy 
manner as lead. After the slater has finished, the 
bottom-piece, U, is slipped up and nailed to the frame 
in the same way as for lead at n, Fig. 124, and as per 
vv, Fig. 126. When desired the zinc can be put on to 
return round the corners as at M M, Fig. 121, the zinc 
being left somuch 
longer and a sol- 
dering made at 
each corner; but 
the sides not sol- 
dered to the bot- 
tom, however. 

I have been 
thus particular in 
explaining the 
modes of putting 
lead and = zine 
round this latter 
form of hatch 
because the prin- 
ciple in it is, in 
great measure, 
the same as that 
in use for many 
sky-light win- 
dows, there being 
only a little dif- 
ference in detail, 
such as that the 
wooden frame 
may be higher and broader (which, by the way, may 
also be the case with hatches), the tops and sides 
may be longer and deeper, &c., and also, in the case of 
windows, the lead is allowed to come over on the glass 
(unless in the case of movable windows) about } in. at 
top and sides; and at bottom it goes up under the glass 
according to the shape of the frame, so as to catch the 
condensed water which runs down the inside of the 





Figs. 126, 127, and 128. 
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glass, and by carrying it outside, thus prevent it run- 
ning down the inside, and so making those unsightly, 
dirty marks often seen where the lead or the zine is im- 
properly put on. The lower portion of the glass ought 
not to rest closely on the lead unless a channel or 
channels are cut out of the wood underneath, into which 
the lead has been dressed, so as to allow the condensed 
steam or water to get freely away. Fig. 127 shows 
section of the lead going up under the glass, and Fig. 
128 is sketch showing how the channel for the water 
may be left in the centre of each pane, the dotted line 
being the top of the putty, } in. in thickness, which both 
keeps the glass off the lead and also prevents the wind 
in an exposed situation getting in under the pane, and 
perhaps either blowing it off or breaking it. Or, again, 
ii the joiner were cutting that much out of his wood at 

‘, Fig. 128, the same purpose might be served without 
the putty, or some other plan might be adopted to suit 
the circumstances and the form of window. The distance 
which the lead goes up under the glass, or which the 
glass overlaps the lead, at w, Fig. 128, is generally for 
a good job 3in. Ona roof ‘where the incline is small, 
if the glass is not put onas at w, Fig. 128, and 3 in. or 
more of overlap given, capillary. attraction, or the wind 
blowing, causes the rain to come in. 

Another roof window is the cupola of various shapes, 
round, square, and oblong. In many cases these cupola 


windows are brought and put on after the plumber has 
finished. Fig. 


129 shows sec- ES 
tion of one side 
before the win- 
dow is put on, 
and Fig. 130 
after window is 
on. x, Fig. 129, 
is the lead or 
zine gutter; y is lead apron overlapping the upstand of 
the gutteras shown, bending horizontally across the block 
or under-frame, upon which the window-frame is to rest, 
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Figs. 129 and 130. 
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and then up to zas shown. The upstand at a, Fig. 
129, is one of the small lead pipes (say) ¢ in. high and 
the same in diameter, which are soldered to the lead 
apron, and down 
through the cen- 
tre of which the 
screws to fasten 
- down the window- 
~~ frame are put, as 
~ per Fig. 130. In 
— many cases small 
= grooves or chan- 









Fig. 131. upper wooden 


flow of any condensed water off the inside of the 
glass. In putting lead aprons round circular windows 
the lead has to be dressed to fit the circle ; one plan is 
to roll up the 
<5 se = piece Sots Alead 
ULLAL y apron and dress 
mrcemray |) fl| in the top side 
A RI | —— of it as if con- 

aN W)7 =<" — tracting a lead 
IS pipe ; when this 

has been done 
to one end of 

sie LZ the piece, un- 
re 7 roll it and then 
roll it up again, 
keeping the al- 
ready contracted 
so oes : end inside, and 
i i i oo Po  ’ SO Make both 
Tie tee ends alike, and 

: in this manner 

make the piece of lead fit the circle. The dormer (from 
the French dormir, Latin dormire, to sleep; these being 
generally the windows of the bedrooms or sleeping~ 
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apartments), or projecting window 3, Fig. 131, is 
another roof window with a flashing and valley going 
up each side and a ridge along the top, there being also 
a large triangular apron on each side, as shown at ¢, 
















\N 








Fig. 133. Fig. 134. 


Fig. 1381. The sketch supposes zine sides, ¢, and 
ridge, and lead skews and flanks, the rest of the roof 
being slated. In some cases, however, when the sides, 
c, are pretty large, they are slated. Fig. 132, again 
(which in some localities is known as the ‘storm ” 
window), is quite the opposite to Fig. 181, this being 
as far recessed as 
the other is pro- 
jected. Fig. 133 
shows how the 
flashings may be 
put in down the 
two sides; but 
Fig. 1384 shows 
the better plan 
of overlap for the 
flashing or rather 
gutter along the 
ee Pigs. 195 and 136. 
may be overlapped in a similar manner if thought desir- 
able. The flat before the window is covered with zinc (of 
course lead may be used if wished), the two triangular 
sides of the window and the rest of the roof are slated. 
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Lead for domes is put on in something the same 
manner as described for flats in Chapter VIII.—at least, 
so far as the rolls are concerned; but in cutting out the 
lead to fit its site great care must be taken to cut it out 
properly, or it may be cut too narrow; it will not do | 

to cut it out as 

per Fig. 136, for 
that would make 
it useless for the 
purpose, being 
much too narrow 
in the middle; it 
E must be cut out 
in the form of 

Tig. 186, and the 
swell made to 

His l aL correspond with 
the circle of dome, and in cutting out the lead allow- 
ance must, also be made, of course, for rolls. When 
this article was being first published, in April, 1872, 
I received from Messrs. Braby and Co.—through the 
kind courtesy of their manager, Mr. Moore—a model 
of their late improvement in zine roll-caps. This im- 
provement, as shown in Fig. 137, consisted in bending 

up and working round the 

end of the roll-cap next the 

ridge without soldering it, as 

at bp, and also in bending 

9 down the end of the roll-cap 

3 next the gutter or drip with- 

out any soldering, as at £, 

the bending down at £ being 

done by ‘‘dog-earing ”’ (see 

Fig. 41, p. 28) the corners inwardly, as shown by dotted 

lines at E. Their system of embossing the zinc up- 

wardly at hole for screw, as at r, Fig. 187, is also good ; 

it corresponds with that shown at Fig. 42, for lead 

apron. In using zinc care must be taken not to allow 
it to come into contact with lime, for lime eats it. 





l2 
Fig. 138. 


CHAPTER XIII. 
RAIN-WATER PIPpEs. 


THERE are various ways of conducting the rain-water 
off the roof, and the rain-water pipes, “ conductors,” or 
‘spouting,’ may be carried down either on the outside 
or the inside of the building. The common half-circle 
eave gutter, Fig. 3, Chap. I., may have its pipe led down 
either, as per : 
Figs. 139 or 140, 
on the outside of 
the building, or, 
as per Fig. 141, 
it may be carried 
through the wall 
and down the 
inside of the 
baridiae Tn 
this latter case 
a large raglet or 
recess is gene- 
rally cut, or 
rather left, in 
the wall for it. 
When put in as 
per Fig. 141 the 
rain-water pipe is often simply carried down far 
enough to join into the fop of the water-closet soil- 
pipe, in which case it also serves as the ventilating-pipe 
for said soil-pipe;* but this plan is not so good as 








* Using a rain-water pipe so does not] serve the purpose so well foi 
top, or outlet, ventilation as does a rain pipe joining into a disconnect- 
ing trap for foot ventilation as shown, ¢.g., in Fig. 269a. 
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putting in a separate ventilating-pipe per se for the 
soil-pipe, as during rain the mouth of the rain-water 
pipe may be bridged over by the water. The carrying 
up perpendicularly of a 3-in. pipe from a, Fig. 141, 
would help matters a little The “oftsets,” or “s 
bends,” G, Fig. 140, are of course of various sizes, to 
suit the place and style of roof. In stone cornice gut- 
ters the rain-water pipe is often dropped down right 
through the cornice, as per Fig. 142. At other times 
it is led away from the back of the gutter, as per Fig. 
143, and may either go down just inside of the wall, 
or it may be led away between the ceiling joists right 
through to the gutter on the opposite side of the build- 
ing, or 1t may 
go along hori- 

3 zontally to the 
Y centre of the 
houseand then 
join into some 
of the other 
waste - pipes. 
Or, again, it 
may be led 
into a large 
cistern put up 
as areceptacle 
for the rain- 
water for the use of the house, as per Fig. 20, Chapter II. 

In many cases the architect objects to any rain-water 
pipes appearing on the front elevation of his building, 
and therefore makes provision for them coming down 
inside. In other cases, where the conductors are in- 
tended to come down in front of the building, and where 
they will have to come into contact with any string- 
course or other such mouldings, the architect shows his 
foresight by marking off a return with hole through it 
in the string-course for the pipe to go down through ; 
and thus, when the conductor is put up, the string- 
course appears as if bent around it, which shows good 
planning. Jn other cases, where this is omitted and 





Fig. 142. 
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the string-course is cut through, it has never the same 
appearance; and then again to bend the pipe around 
the string-course, as per Fig. 144, appears to me to be 
a very clumsy job. In the case of a projecting base, 
that of course is a different matter, as it is perfectly 
legitimate for the descending pipe to be bent out and 
carried down the face of the base. In some cases, how- 
ever, even the base is returned and the pipe carried 
down perpendicularly in line with wall front, and then 
brought out underground by a bend or “ elbow.” 
Rain-water conductors* are made of lead, zinc, and 














145, and 146. 


cast Iron (in many country places both eave-gutters 
and pipes are often of wood, but that appertains to the 
joiner or carpenter), and they may be either round, 
square, or semi-circular. There are various ways of 
supporting them. The simplest way is by driving in 
iron holdfasts which clasp the pipe and press it close 
against the wall; but, except in the case of round iron 
pipes, these neither look nor hold so well as other 
systems of fastening. 

The hook-and-eye fastening does well for either lead 
or zinc conductors. The eye u, Fig. 145, is a piece of 
strong sheet copper, about one-tenth of an inch thick, 
and about 2 in. square, bent round, as per Fig. 146, and 


* The metal of all iron inside rain pipes should be 4-inch thick, and 
they should be locked off from drains at foot by a disconnecting drain 
trap, as e.g., by Fig. 2724 one, or they may discharge above ground 
over an anti-bell trap, Fig. 291. 
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strongly soldered on each side to the back of the pipe. 
This copper eye comes down on the iron hook 1, Fig. 
145; 1 being driven firmly into the joint of the wall. 
In order to allow H to slip down over I, a small niche 
must be cut in the wall, as at, Fig. 145, for that pur- 
pose. In tinning the copper, and in order to do it 
properly, it is best to file the surface with a sharp 
‘‘bastard”’ file, which enables the solder to take a firm 
hold by riveting itself as it were among the channels 
left by the teeth of the file. When the copper eye is 
to be soldered on to a lead pipe, it is best to use rosin 
in tinning the copper. Some, from laziness, tin the 
copper without filing it, by using diluted spirits of salts 
(see Chapter LX.), but this makes a bad job, the solder 
not holding properly ; in fact, it often gives way from 
this cause. J may here mention that when tinning 
iron with diluted spirits of salts, a small strip of inc 
is a good thing to use for putting “ spirits ”’ on with ; 
using a piece of wood for that purpose has a bad effect. 

In using zine pipes, instead of making the eyes out 
of copper they may be made out of a piece of strong 
zinc. Sheet brass may also be used; and in the case of 
lead pipes, where neither copper nor brass can be had, 
a piece of good strong lead may often serve the pur- 
pose, only it must not be put on too narrow, for short 
eyes tear the pipe. In the case of zine pipes, one eye 
in each length may often do, and even in 3-in. lead 
pipes one good eye in a 6-ft. length holds it for many 
years, but for a larger size of pipe, or all the better jobs, 
two eyes in the length will do best. Another plan of 
supporting lead or zinc conductors is by means of bands 
put round and.soldered to the pipes, which bands have 
iron flat-headed spikes driven through them and into 
the wall. The iron pipes are supported by iron bands, 
or “ loose ears,” as well as by attached ears; the latter 
are cast in one with the pipe. 

It often happens that one main down-pipe has to 
recelve one or more branch pipes. If these branch 
pipes are the same size as the main down-pipe then the 
branches cast on to main pipe require to have faucits, 
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as per L 1, Fig. 147; but if the branch pipes be smaller 
than the main pipe then the branches cast on may do 
without faucits, 
as per MM, Fig. 
148, only care 
must be taken in 
this latter case 
(say, by marking 
it) to see that 
the branch pipe 
is not slipped in 
too far, and there- 
by choking up 
the passage. The 
branches with , 
faucits cast on, as 
per UL, Fig. 147, 
may be had of 
various sizes— 
€.9., supposing’ 
the perpendicular 
pipe, Fig. 147, 
were 4 in, in 
diameter, then 





147 





the branches LL 
cast on might be ag 
made either 4inv et se Lo 


8 imi or 22 in. in- pl 6-5 T 


: 





diameter, or if the 
main pipe were 
3 in. then the 
branches might 
be 24 in., and so 


on 
151 





These cast-iron 
pipes are gene- Py Z 
rally made in 6 ft. F 4 
lengths, and of Figs. 147, 148, 149, 150, and 181. 
various diameters. The round pipes vary from 14 in. 
up to 8 in. in diameter. The square iron pipes are 
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made from 2} in. by 2 in. up to 6 in. by 6 in. 
The iron offsets can also be cast to suit any slope of 
plinth. The round pipe 8 in. in diameter is a size 
that is largely used in common house work for the rain- 
water pipes, and as waste-pipes from the kitchen sinks. 
Fig. 149 shows conductor with rain-water head, carry- 
ing off water from gutter N; o being rain-water head, 
P offset at plinth, and a, shoe at bottom to go into drain. 
In place of shoe @ many prefer a bend or elbow here, 
one reason being that it projects out farther. When 
it is necessary to cut one of these iron pipes, or to 
reduce its length, it may be done either by filing it 
round where it is wished to be cut, or else by chipping 
off the portion that is too long. Or, again, short pieces 
can be had from the foundry. The iron spikes, Fig. 
150, referred to above, are made from 3 in. to 5 in. long 
and from about # in. to 4 in. thick. <A great many 
designs for rain-water heads are executed in iron, yet 
both lead and zinc heads are often used. Iron, how- 
ever, is largely superseding lead for this purpose. 
When the rain-water pipes are carried down inside the 
house and connected to drain, care must be taken that 
all the joints are properly and securely made. Upon 
jointing the pipes, however, we shall treat more at 
large as we go on to speak of soil-pipes and waste- 
pipes, &e. ; 

Another plan in use for leading away the water from 
the gutters is to have drip-boxes on the top of the rain- 
water pipes, as per R, Fig. 151. These drip-boxes are 
of various sizes; some may be I ft. deep and the same in 
length and width, others less, just as they may have 
to suit the place. A perforated grating, s, and an 
overflow pipe, T, ought to be put in for them. Perfo- 
rated gratings ought also to be put in over the mouth 
of the pipe from other gutters, as per dotted line below 
Nn, Fig. 149. These perforated gratings are generally 
made out of pieces of lead or zinc with a number of 
round holes about 2 in. in diameter either punched or 
bored through them. Much more satisfactory “ gra- 
tings” or pipe-mouth guards are made by using tinned 
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brass wire about 4 in. thick, placed crosswise and so as 
to leave square openings about 2 in. or 1 in. in diameter 
according to the size of the pipe. These latter ‘ grat- 
ings’ do not get choked up so readily as the former. 

I may here add some interesting remarks by Dr. 
William Wallace, F.C.S., Glasgow, in regard to the 
action of water upon lead. He states that he has fre- 
quently seen lead pipes eaten through by contact 
with lme, and explains the phenomenon in this 
way :—Rain-water acts rapidly on lead under certain 
circumstances, because it contains free oxygen and 
no carbonic acid. When exposed to the air, however, 
it rapidly absorbs carbonic acid, which destroys or 
limits its power of dissolving lead. MRain-water in 
contact with or passed over lime or mortar (which 
requires many years to become completely carbon- 
ated) acts on lead with great energy, because every 
trace of carbonic acid is removed from it. On the 
other hand, it is well known that water highly charged 
with carbonic acid (as in aérated waters) dissolves an 
appreciable quantity of lead if passed through a leaden 
pipe. In the one case a small quantity of carbonic acid 
protects the metal by forming a film of carbonate upon 
its surface ; in the other the carbonate of lead dissolves 
in the excess of carbonic acid. Water containing 
oxygen and free from carbonic acid dissolves lead much 
more rapidly than water highly charged with carbonic 
acid, and its action is usually limited to particular spots 
where wet lime or mortar is either in contact with the 
pipe or immediately above it. Dr. Wallace says he 
has seen a thick water-pipe eaten through in a few 
months. 

A good coating of tar would tend to protect lead in 
the above circumstances I believe. 


CHAPTER XY. 
WeastrEe-Prrpes AND SoiL-PIPEs. 


WE now approach a branch of our subject which is 
closely connected with one of the great questions or 
problems of the day, to wit the sanitary question. The 
problem here to be solved is:—How can we retain the 
use of our conveniences, such as kitchen sinks, baths, 
fixed wash-hand-basins and water-closets, within our 
houses, and at the same time the health of the occupants 
not suffer? In the following pages it shall be our 
endeavour to throw a little hght upon this subject, and 
if what is said be in accordance with true sanitary) laws 
or policy, we trust that architects, plumbers, and others 
interested will see that the work is practically carried 
out as suggested. If better plans are brought forward, 
very good, carry them out, only let “‘scamping”* in this 
matter be everywhere denounced. 

In many cases the waste or discharge-pipes from 
sinks, baths, &c., and the soil-pipes from water-closets, 
are either altogether fixed up inside the building, or, at 
least, have branches carried forward more or less into 
the interior; it is necessary, therefore, that they be 
fitted up in such a manner as, while allowing free pas- 
sage to the soil, &., to also prevent any foul air from 
them, or from the drains into which they are led, getting 
~ access to the interior of the house. In order to work 
well it ought to be observed that the pipes are large 
enough, strong enough, securely fixed, properly jointed, 
properly trapped, and well ventilated. ‘To give soil- 
pipes fair play they ought to be, at least, 45 in. in 
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diameter internally.* This size of pipe allows of a large 
rush of water and soil through it without filling it up, 
and thereby helps to prevent said rush from interfer- 
ing with the water lying in the various siphon traps. 
Where several water-closets and baths, &e., are led 
into one soil-pipe, the diameter of main soil-pipe may 
with advantage be 5 in. inside, the branches being 
less. Where the water-closets are situated just inside 
the back wall of the house a4 in. or 43 in. cast-iron 
pipe is sometimes put up on the outside of the wall with 
branches coming into it. One plan often adopted in 
regard to these branches is to have the branch pointing 
into the wall, as per v, Fig. 152, into which the branch 
pipe v is led; but this, although it may save a little 
pipe, often proves a dangerous plan for the health of 
the inmates, as when the slip-joint at vu, Fig. 152, 
begins to get slack, or is, perhaps, left slack, and allows 
the foul air to get out, this foul air, unless the hole in 
the wall around v is solidly and securely built up, finds 
its way along the outside of v into the house. To pre- 
vent this, instead of making the hole for the branch 
pipe immediately behind the main soil-pipe, make it a 
- little to one side, and put a bend on the branch pipe 
coming out through the wall, as per Fig 153. In this 
latter case, although the slip-joint should be slack, it is 
outside the wall, and the hole in the wall at the bend, 
w, can be easily made good. 

These remarks about Figs. 152 and 153 are also 
equally applicable to the waste-pipes of kitchen sinks, 
when these sinks are put up inside of flatted houses. 
In slipping in these branch pipes the plumber ought 
always to sce that they are not slipped in too far. I 
have seen many instances in which this has been the 
case, and a chokage caused thereby. These slip joints 
outside may be made good withred-lead putty. Although 
this is a cheap style of doing the work, yet if fairly 
executed it does well enough, only do not neglect to 
ventilate the pipe at the top. One disadvantage, how- 
ever, of either soil-pipes or waste-pipes put up outside 


* Especially if closets like the Bramah, letting off a large body 
of water quickly, are used, 
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the building, is their liability to being frozen up in frosty 
weather, and so preventing the proper use of the water- 
closets and sinks, &c., or, if they are used, causing the 
property to be flooded.* In such circumstances the 
branch being put in as per Iig. 153 is found to be often 
of great service, as by cutting a slit in the top of the 
portion of the lead bend w, Tig. 153, which is outside 
the wall, the water may be allowed to run off at this 
sht, and so prevent or lessen damage inside. 

When so:1-pipes and waste-pipes are put up 7mside the 
house, great care should be taken that they are properly 
fitted up and securely jointed. If the main upright 
pipe is of cast iron then it ought, for a good job, to be 
heavier and stronger than the ordinary iron rain-water 
pipe. ‘The iron 
in the latter may 
only be about 
one-eighth of an 
inch thick, but 
about double that 
thickness, or 
more, ought to 
be used for the 
former. The ver- 
; S tical joints may 
Figs. 152, 153, and 158. be made with 
red-lead and hemp, or more firmly still by running in 
the joints with melted lead and then batting them. 

If any slip-jomts are made where the lead branch 
pipe joins the iron, the joint should not only be made 
with red-lead and hemp packed in firmly, but it ought 
also to be either lapped or a good elastic india-rubber 
band 3 or 4 in. broad (é¢. a piece of large india-rubber 
pipe about 4 in. in diameter and 4 in. long) put over it. 

Where hot water is used another plan is to have flanged 
iron branches, as per x, Fig. 154, a corresponding lead 
flange being made and soldered to the lead pipe, as per 
y, Fig. 154, after which the two flanges are red-leaded 
and packed, and then firmly bolted together with four 


* It is seldom the waste water put down that freezes, but the water from 
some bad or leaking crane running continually, which should not be. 
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iron bolts and nuts, as shown, an iron ring or “ washer ” 
being used at the back of the lead flange to strengthen it. 
In fitting up these heavy iron pipes, and, indeed, all soil- 
pipes and waste-pipes inside a house, it must be seen 
that, as stated above, they are securely fixed. When 
this is not done the fact of having them large enough, 
strong enough, properly trapped, and well-ventilated 
is, after the lapse of a little time, quite useless in pre- 
venting the es- 
cape of sewage gas 
into the house, as 
when the pipe is 
not securely fixed 
it by-and-by slips 
down, and _ the 
siphon - trap, in- 
stead of being 
properly locked,as 
shown at z, Fig. 
154, is dragged 
down at its outlet 
until it assumes 
the position shown 
at a, Fig. 1995, 
and so becomes 
quite useless. 

I have seen 

many examples of 
this, especially in 
connection with 
the siphon-traps «ia : 
of kitchen sinks. | igs. 154 and 156. 
In order to prevent these heavy iron pipes from slipping 
down, a good plan is to have a strong iron heel cast on 
to and along with the lower length or “boot,” as per 
B, Fig. 156, which heel must be set firmly upon a 
solidly-laid block of stone, so that there may be no 
chance of the iron pipe sinking. 

If the pipe goes up against the wall it ought to be 
well hold-fasted also; but if a raglet or recess has been 





92 PLUMBING. 


left in the wall for it, or if it goes up in a corner, then, 
instead of the holdfast, a strong block of wood about 
3 in. or 4 in. thick, and about 18 in. or so long, and 
10 in. or 12 in. broad, as the case may be, with a round 
hole cut in it large enough to allow the pipe to be 
slipped down through it, should be got and set into 
space, and rest cut for it in the wall, as per o, Fig. 156, 
the pipe resting upon its faucit as shown. When, how- 
ever, the length of iron pipe has flanged branch upon it, 
as per x, Fig. 154, then, instead of resting upon its 
faucit, as shown at pD, Fig. 156, it is supported as shown 
at E, Fig. 154; a pair of strong malleable iron clamps, 
Tig. 157, being put on, and screwed up so as to grasp the 
pipe firmly, and at the same time be allowed to rest 
upon the wooden block. 

Instead of the wooden block a malleable iron plate 
about 1 in. thick or so, with a hole cut in its centre to 
fit the pipe, may be used. The length and breadth of 
this plate must, of course, be regulated according to its 
site. In many cases about 18 in. X 10 in. may do for 
a 44-in. iron pipe, or with thicker plate less breadth 
will serve. 

The slipped joints of these pipes, as at F, Fig. 154, 
may, as we have said above, be made with red-lead and 
hemp; or stronger still, by stuffing joint partly with 
hemp and then running in lead; some, again, make 
rust joints. Whatever plan is adopted, the great point 
is to see both that it 1s well done, and that it also 
thoroughly answers the purpose. ‘These strong iron 
pipes have been largely used of late for the main up- 
right soil-pipe in many houses, especially where hot 
water is used, and I consider it quite right to do so. 
As lead pipes, however, are still largely used, not only 
for the branches but also for the main upright pipes, 
we must now refer to the way in which they are fitted 
up. 

Lead soil-pipes should not be made of lead less than 
6 lbs. per square foot at the very least, while 7 lb. lead, 
or heavier, is used for good work. ‘These often require 
repairs and renewal from three causes: from being put 
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up of too light lead at first, from being too slimly fixed 
up, and from corrosion, the latter being often in great 
measure owing to the want of proper ventilation. We 
cannot do with lead as with iron, for where, as in Fig. 
156, the heeled boot Bs, if solidly fixed and not after- 
wards interfered with, may almost of itself be trusted 
to support a high superincumbent stalk of iron pipe 
above it, yet such could not be done with lead, the 
material being too soft ; its own weight would crush it. 
To obviate this an upright lead soil-pipe must be well 
supported all up its entire length, every few feet being 
supported, as it were, independently of the rest. 

The old style used to be to cut out lead bands of the 
same weight of lead as the pipe, about 5 in. or 6 in. 
broad and about 20 in. or so long, and solder them on 
as per G, Fig. 158, these bands being put on every 3 ft. 
or so. In this case the pipes lie flat, or rather close 
against the wall. But when the pipe either goes up in 
the raglet left for it in the wall, or up a corner, then 
wooden blocks are used, as mentioned above for iron 
pipes. or lead pipes these wooden blocks are gene- 
rally put in one at every 6 ft., or, better still, one 
every 4 ft. or so. Ifthe soil-pipes are hand-made they 
may be cut out in lengths from 6 ft. to 7 ft. 9 in., ac- 
cording to the breadth of the lead sheet. Or, as is 
sometimes done, they may be made in lengths about 
12 ft. or 14 ft. long, to suit the height of. the various 
flats in the house. In other cases seamless or machine- 
made pipes are used in lengths as_got from lead-works. 
Fig. 159 gives an idea of a 44-in. lead soil-pipe as put up 
in the raglet left for it in the wall of a two-flatted 
house, with 3-in. or 4-in. ventilating-pipe, H, carried 
out through the roof. According to the model bye- 
laws, the ventilating-pipe, H, should be of the same 
diameter as the soil-pipe. 11 are the lead siphon-traps 
of two water-closets ; J 3 3 3 the wooden blocks resting 
on the wall and supporting the lead soil-pipe ; K is the 
board for the ventilating-pipe; L is a lead flange put 
on to the soil-pipe where it enters the drain; m is the 
1}-in. or 2-in. lead pipe put in to carry off the water 
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from the lead “ safe,” or tray placed underneath the 


Hye 


ek 





Fig. 159. 
safe trap.* p is a small ventilating-pipe, from 1 in. to 


* Instead of or with either m or o, a pipe may be led from safe through 
the outer wall with a hinged yalve at its outlet, which many prefer. 


trunk of the water- 
closet. It enters, as 
it ought to do, below 
the surface of the 
water in the trap. 
N is the same safe- 
pipe, put in as it 
ought not to be, above 
the surface cf the 
water in the trap. 
It often proves a 
nuisance, and has to 
be altered when so 
done. Another plan 
of putting in the 
safe-pipe is to let it 
have a small 13-in. 
or 2-in. siphon-trap 
for itself jomed on 
to the outlet of the 
water-closet trap, at 
o. This latter plan 
is intended to provide 
for the safe carrying 
away of the water 
when the water-closet 
is choked up, only it 
must be remembered 
that, to prevent this 
small siphon - trap 
from drying up, 
a small +-in. pipe 
must be led into it 
from the water-closet 
service-pipe, so that 
every time the water- 
closet is used a little 
water runs into the 
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2 in. in diameter; it is put in here because it is found 
that even with the ventilating-pipe, H, in on the top of 
the perpendicular soil-pipe, foul air or gas is apt to 
gather at a, and in process of time it eats through the 
pipe there. E.g. I had an instance lately (March, 1872), 
where the action of the gas on the pipe appeared as if 
some one’s finger had been thrust through the pipe from 
within. The people in the house complained of a very 
bad smell occurring at times, and this hole, eaten 
through the pipe at Q., was the cause of it. Instead of 
putting in this small ventilating-pipe as per Pp, Fig. 159, 
it may with advantage be put in as per P Pp, Fig. 154, 

In the case of iron soil-pipes 
especially, instead of connecting 
the air-pipe from the branch soil- _.~ 
pipe—more particularly for the #/% 
lower traps—into the main soil- “EN 
pipe directly as in Fig. 159, a 
14-in. or 2-in. air-pipe may be 
carried up from the lowest trap 
above all the traps and receiving 
into it the air-pipe from each trap 
as it passes. 

Another cause of bad smell in 

houses where the ventilating-pipe, Figs. 157 and 168. 
H, is not put in is the rush of water from the water- 
closets dragging out the water from the bath siphon- 
trap R. Or, where no bath exists, using the closets 
themselves in an unventilated soil-pipe affects the 
siphon-traps. Where the bath trap is at some distance 
from the main soil-pipe it is good to put in a ventilat- 
ing-pipe for itself, as at a, Fig. 159. Further infor- 
mation upon this subject will be found in Chapters 
XXVII., XXIX., and XXX. 

While the first edition of this treatise was being 
published, viz. in 1872, I was rather astonished to read 
the following statement in connection with the plumber’s 
work of Sandringham House in a recent number * of 


* Tt was at page 272 of No. 69, Vol. III., which came out on 
March 7th, 1872. 
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such a largely-read and popular work as Cassell’s 
“Technical Educator,” viz. :—‘ Every soil-pipe should 
have a ventilating-pipe from its topmost point, com- 
municating with the external air, of not less than two 
inches in diameter, and then the pipe itself becomes as 
it were the flue by which the remainder of the system 
with which it is connected is ventilated ; and in some 
cases this is so completely carried out, where unusual 
care is required, that the space between the bottom of the 
valve and the water in an ordinary valve-closet has a 
small air-pipe running into the ventilating soil-pipes. 
We may mention Sandringham House as an instance 
of the adoption of this precaution.” 

Now this plan here reeommended—had it been really 
carried out—of leading the air-pipe from the water- 
closet trunk into the ventilating-pipe 
of the soil-pipe was anything but a 
“precaution.” I am happy to be 
able to state, however, upon the 
authority of the firm who executed 
the work, that the above description 
isa mistake, and should be ‘‘a 2-in. 
lead air-pipe is taken from the outgo 
of the trap and branched into the 
main air or ventilating-pipe of the 
soil-pipe.’” This is similar to the 
pipe P, Fig. 159. Fig. 160 will en- 

Fig. 160. able non-practical readers to under- 
stand the mistake referred to. 1 is the level of top of 
water in the siphon-trap, 2 is the valve under the 
water-closet basin above referred to, while 3 is the 
‘air-pipe running into the ventilating soil-pipe ” from 
the space between the bottom of the valve, and the 
surface of the water in the trap. Now it will be at 
once seen that if the valve were open, or if any opening 
existed about the valve journal (as is often the case), 
said opening, &c., would allow the sewage gas from the 
soil-pipe to come back through this air-pipe “3,” and 
so poison the air of the closet in which the water-closet 
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is situated, and in such a case any person coming into 
this closet, say, before breakfast, and with an empty 
stomach, might carry off the seeds of typhoid, diphtheria, 
or other fever with him, especially if the soil-pipe were 
untrapped at its foot and insufficiently ventilated. The 
description, however, was an unfortunate mistake, and 
since I first called attention to it I understand that the 
publishers of ‘‘The Technical Educator” have taken 
means to rectify the error. It is quite correct to put 
in an air-pipe (I have often put in two) between the 
water in the trap and the valve or pan above it, but it 
should not be run into the ventilating soil-pipe, but be 
carried out to the fresh air outside. By this /atter plan 
not only will the space between the water in the trap 
and the bottom of the valve be kept purer and venti- 
lated, but if any back draught does take place it will be 
a current of fresh air, not one of bad gas from the 
drain; as in Fig. 160. 

Owing to what I had read and the remarks published 
thereanent by me in the Building News for May 
17th, 1872, I wrote to His Royal Highness the Prince 
of Wales, regarding the occasion of his illness ; he very 
kindly replied, stating that he was quite unaware in 
what manner he had caught his typhoid fever. 

Before closing this article upon lead soil-pipes, 
attention may be drawn to the different styles of sol- 
dered joints referred to at Fig. 159, and drawn to a 
larger scale at Fig. 161. s, Fig. 161, is section of a 
‘round joint,” made about 6 in. or so above the board, 
the pipe being supported by the wiped soldering, s?, 
connecting it to the lead flange which rests on the 
board. Tis “flanged joint,” with lead flange 6 in. or 
so below it supporting the pipe. v v, Fig. 159, and v, 
Fig. 161, are “ flange joints,” with the tops of the lead 
pipes flanged back on the boards, the top edges of the 
boards being rounded off and countersunk so as not to 
cut the lead where flanged back. This style at vu iy 
simpler than that at s and s*, and 1, as it saves a solder- 
ing, but many plumbers consider that it does not make 
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so good a job. v is simply a lead flange about 8 in. or 
9 in. in diameter over all, with wiped soldering attaching 
it to the pipe, and so supporting the pipe. In the case 
of lead soil-pipes laid horizontally, they may be sup- 
ported by being allowed to rest 
on boards. In some cases lead 
bands, as per Fig. 158, only 
Rey a) differently fixed, are used. “When 
I say “horizontally ” I do not 
mean exactly level, for soil-pipes 
should always get as much of an 
incline or ‘“‘run”’ as possible. In 
some cases, where the presence of 
rats may be feared, a piece of thin 
sheet zinc put round the lead 
Keay pipe is a good protection against 
Ss their teeth, but the best plan is 
to keep them out of the house 
altogether by seeing that the 
drains are laid properly, of which 
more anon. 

Before leaving the subject of 
the fitting-up of soil-pipes, I 
(8) would yet make some further 
remarks, and point out a few 
precautions necessary to be ob- 
served. In connecting (say) a 
3-in. ventilating-pipe to the top 
of a 44-in. lead soil-pipe, or a 
33-1n. pipe to the top of a 5 in., 
_ it must be a rule always to con- 
tract the top of the 43 in. or 5 in. 
pipe, as shown by Fi igs. 154 and 
159, and not to do it in the style 
I have sometimes seen, and as 
shown by Fig. 162, where the 
top of the soil pipe, instead of being gradually contracted 
as per dotted line—so as to leave no resting-place for the 
foul air rising up—is cut square across, and a flat disc 
put on with hole through it, as per w, Fig. 162, in which 











Fig. 161. 
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latter case this flat disc, as I have seen, gets corroded by 
the foul air and full of holes. When the ventilating-pipe 
is finished off at the top with a bend, as per Fig. 154, 
it is a good plan to bore several 3-in. or 3-in. holes 
through the top of the bend. Another style of finish 
is that shown by Fig. 163, where the cup may also be 
perforated. Another plan is to leave the pipe standing 
up perpendicularly, and to solder on several pieces of 
tinned copper or brass wire across its mouth, as at H, 
Fig. 159. Of late, however, the placing of a ventilator 
upon the top of the soil-pipe, as in Fig. 264, has been 
highly approved of  , 
and largely in use. 
The best form is the 
fixed ventilator, and 
I know of none equal 
to my own Induced- 
Current Fixed Venti- 
lators. Various sizes 
can be hadasrequired. 
A word now about 
the amount of 
“drown” or water- 
lock which the vari- 
ous lead siphon-traps 
inside a house should 
have. In my opinion 
about 13 in. or 2 in. Figs. 162 and 163. 
of “ drown ”’ is little | 
enough ; that is to say, that the depth of water lying, 
é.g., in a 44-in. water-closet siphon-trap, should be 
about 6 in. or 64in. A good ‘‘drown”’ or deep water- 
lock should be especially given to the siphon-traps in 
houses or mansions where the inmates are often from 
home for months together. For the baths, wash-hand 
basins, &c., &c., no harm, but good, would be done by 
making the “drown” 6 in. or 7 in., or even more. 
To make it only 3 in. or rather less, as is often done, is 
simply a bad job, and is frequently the cause of those 
intermittent bad smells which are sometimes so difficult 
F2 
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to trace out properly and to the satisfaction of all con- 
cerned. 

A great deal has lately been said about keeping back 
the foul gas of common sewer from getting into the 
house drains, which is very well, but this is not all, for 
it must be remembered that foul air gathers in the 
house drains and pipes themselves, independently alto- 
gether of the common sewer.* In order to prevent this 
foul air getting exit into the house, all the joints of the 
drains and pipes must be properly and securely made ; 
and, as above stated, all the siphon-traps must have 
plenty of drown; and lastly, to prevent its concentra- 
tion this foul air must be allowed exit either at the 
ventilating-pipe of the soil-pipe, or waste-pipes, or in 
some cases when away from a window and provision is 
made to prevent it going in under the slates, a rain- 
water pipe may be used, or as I have often done of 
late, a special outlet ventilating-pipe may be put up 
for the house drain itself, while the soil and waste-pipes 
are individually trapped and ventilated. 

Wherethe pressure 
of gas coming back 
from the main sewer 
is supposed to be oc- 
casionally great, it 
may be carried off 
and kept out of the 
house drains by put- 
ting in a ventilating- 
pipe to the top of the 
roof from the cleans- 
ing eye of the cess- 
pool, or siphon-trap which divides the house drain 






































* Various members of the medical profession seem to me to have 
written as if they ignored this fact, nevertheless, so far as I can judge, 
disease has often arisen from the house drains and pipes, independently 
of the common sewer. Bad air from either sewer or drain means slow 
when not rapid poisoning; and drain or sewage gas can kill, no 
matter what sanitary quack may have set down his “ perfect” venti- 
lating cure-all between the house-drain and the sewer, that is if the 
drain itself and the soil and waste-pipes are not properly put in, 
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proper from the outer drain leading down to the common 
sewer, as per x, Fig. 164; or, if a rain-water pipe 
comes handy, which is at a sufficient distance from any 
window, it may serve if joined below, as per x, Fig. 
164. Or, again, if the cleansing eye be at some dis- 
tance from the house and have an open grating on its 
top—serving also to allow passage for surface water, 
perhaps—said cleansing eye alone may serve.* In 
setting this siphon-trap, Fig. 164, it should be seen 
that the side of the cleansing eye nearest to the house 
is sunk 1 in. deeper below the surface of the water 
than the side farthest from house—that is to say, that 
the side of tongue of cleansing eye nearest to the house 
should dip down into the water about 2 in., while side 
of tongue of cleansing eye nearest common sewer should 
dip down 1 in. under the surface of the water. 

This style of fireclay siphon-trap, Fig. 164, does not 
provide either for the ventilation of the sewer or for 
that portion of the drain leading down to the sewer, it 
simply acts as a sort of safety-valve to prevent any 
extra pressure of air from the sewer getting through 
the inner side of the trap. If, however, upon the house 
side of the trap the length of drain pipe next the trap 
be put in with a square eye and have a vertical pipe 
carried up from said eye to the surface and covered 
with a suitable air-inlet grating, then the house drain 
can be ventilated thereby.t As to ventilating the 
house drains and the sewer, &c., in a proper manner, 
that will be referred to in Chapter XXIX, upon an 
Improved System of House Drainage. 

Supposing the drains and soil-pipes were put in 
properly and, so far as they are concerned, yer se all 
right, yet there are other things still to be attended 
to which must be done correctly or evil will ensue, 
and to come to them we must now refer to water- 
closets, cisterns, and their fittings. 

* Water coming down in cleansing eye will tend to keep the top 
of the water clean and clear at B, yet this Fig. 164 style of trap is a dirty 
appliance, asfoul matter gathers on house side of trap, and owt of sightata. 


¢ The cleansing eye of the trap at Fig. 164 is supposed to have a 
stone with an iron hinged stop-cock cover over its top. 


CHAPTER XV. 
WatTER-CLOSETS. 


One of the simplest forms of water-closet is that known 
as the cottage closet, Fig. 165, supplied by a valve- 
cock with lever, handle, and weight, the water running 
only while the lever is held up. 

In some cases common ground or screw-down stop- 
cocks are put on in place of lever-cocks, but the former 
often cause great waste of water by being left open, and 
should not therefore be allowed. 
The other day, @g., a property 
in which the tenants were com- 
plaining greatly of a want of 
water was set all to rights, and a 
good supply given, by merely 
taking off a screw-down crane 
which had been put on a water- 
closet in the lower flat, and put- 
ting on a lever cock with weight 

Pig. 165. in its place. 

The great fault of this cottage closet is that no water 
lies in the basin ; but if the rule be properly or constantly 
acted upon that sufficient water is made to run each 
time the closet is used, then a cottage closet fitted up 
in the style of Fig. 165 works pretty well.* 

I had one in use in my own house, by my own family, 
for fifteen years, and it served very well, the basin 
being always clean, simply by acting upon the above 
rule as to running the water. For general use, 
however, a wash-down ora wash-out closet (pp. 279—81) 


oN 





* In Fig. 165 the lead trap is shown under the floor, but it may be, 
and has been, placed above the floor, and so as that the bottom of the 
basin may dip into the water more or less. It requires a good supply 
of water, say by 1}-in. pipe (less or more according to height), if from 
a cistern, to flush it properly. Mr. 8. 8. Hellyer of London has 
patented the “ Vortex ”’ closet upon this principle; the basin and trap 
in his case being all in one piece of earthenware. 
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is better. The basin in Fig. 165 is a common round or 
oval basin, the same as used for the pan water-closet. 
The fan or water-spreader inside of the 

water-inlet of the basin is made out of a 

piece of 5lb. sheet lead, and is secured 

by means of two brass bolts and nuts, 

By this means the fan can be easily re- 

gulated, so as to suit the pressure of the 

water in each particular case; for this 

latter reason water-closet basins with 

lead or metal fans are often preferable fig. 166. 
to basins with earthenware fans. The 

basin at Fig. 165 is supported by the lead tapered 
seat, and a piece of 44-in. lead soil-pipe about 9 in. 
long. Instead of using a basin and lead tapered seat for 
their cottage closet, as shown in Fig. 165, some, for 
cheapness, use instead a long tapered, or “ hopper” 
basin, as shown in Fig. 166. ‘This hopper basin is 
much more difficult to keep clean than the one in Fig. 
165, on account of the much greater surface exposed to 
the ewereta, and the greater difficulty of getting the 
rush of water to spread over and cleanse the whole 
surface of the basin properly. For these reasons they 
are not to be approved of, and are often taken out 
owing to that fault. 

Another form of water-closet is the well-known pan- 
closet, which may either be supplied by means of a 
crane or a valve in the cistern above it.* This cistern 
is generally put up as per Fig. 167, and in many cases 
not only serves for the supply of the water-closet, but 
also for all the water required for culinary and drinking 
purposes. This latter plan is not to be commended 
however, unless ‘proper precautions are adopted to pro- 
tect the water from contamination. The overflow-pipe 
of this and other cisterns is a fruitful cause of bad 
smells, and the escape of sewage gas within houses. It 
is actually in some cases put up as per y, Fig. 167, with 
communication to the soil-pipe quite open! | 

In thousands of other cases it is just about as bad by 


* Many who condemn the pan closet, with its “tip-up”’ copper pan 
(and large iron “‘container’’), yet rather inconsistently use or recom- 
mend ‘‘tip-up”’ wash basins and lavatories, which I think are worse! 
Neither, however, are good, 
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having a small useless bell-trap put in at y only a 





PLUMBING. 


couple of inches deep, 
and holding but a few 
teaspoonfuls of water, 
and which being hand- 
filled by the plumber, 
soon gets empty by 
evaporation, when the 
foul air from the soil- 
pipe comes blowing out 
quite freely. In this 
latter case, when a bad 
smell is complained 
of, the plumber often 
comes, and finding his 
little bell-trap empty, 
he simply refills it, 
and, of course, stops 
the smell; but at.as 
only for a few days or 
weeks, for it is soon 
emptied again. The 





Fig. 167. proper remedy in this 


case is to cut out the 


small hand-filled bell-trap and put in a self-acting one, 


J 
A 


Fig. 168. 


about 9 in. deep or so, in its place. Fig. 
168 is section of such a self-acting bell- 
trap—made of lead or sheet block tin— 
the diameter of the outside pipe being 
about 34 in., that of the middle pipe 
22 in., and its depth 8 in. The centre 
pipe is 14 in. in diameter. At A, one 
inch from the top, the outside pipe is all 
perforated round with holes 4 in. in dia- 
meter. At B, 7 in. from top, there are 
three small holes § in. in diameter, while 
c is the height to which the water rises 
in the cistern. By this means both waste 
of water is prevented (unless, indeed, 


when ball-crane leaks) and bad smell kept back. As 
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- this self-acting bell-trap is my own invention, and is 
not patented, any one may make and use it. I do 
not recommend its use for cisterns, the water of which 
is used for drinking, unless in those cases where the 
overflow-pipe of the cistern is led out to the roof, &c., 
and has no connection with the soil-pipe or drains. 
Where the overflow-pipe is carried outside of the house 
and no danger of bad smell need be feared, yet it is 
often useful to put on such a bell-trap as Fig. 168, in 
order to prevent cold air draughts. If, however, this 
bell-trap is put on anywhere with the overflow pipe 
led into the soil-pipe and the water used for culinary 
purposes (which it should not), I have heard that a few 
iron nails put into the bell-trap tend to act as antidotes 
against the bad effect of any gas passing through the 
water in the trap; but what about disease germs ? 
Another style of fitting in the overflow-pipe of the 
cistern is to carry it down to the siphon-trap of the 
water-closet, and join it as at p, Fig. 167, a couple of 
inches below the top of the water. When this is pro- 
perly done, no bell-trap is required. At Fig. 167, © 
is the ‘‘ service-box”’ which fills the pan F with water 
when the handle is put down; Gc is the air-pipe of the 
service-box; H 1s a small ventilating pipe sometimes 
put into the iron cover, or top of the water-closet trunk, 
and carried to the outer air for the purpose of carrying 
off any bad air or foul gas which may gather between 
the pan and the surface of the water in the siphon-trap. 
This pipe H may be either a 1-in. or $-in. lead pipe. 
If the latter size, a piece of ?-in. lead pipe 5 lbs. or 
6 lbs. per yard will do very well. Itis connected to the 
iron cover of the trunk by means of a brass coupling 
and brass screw ferrule with a brass jam nut. ‘This 
ventilation of the trunk is important, and no pan, 
valve, or Bramah water-closet is complete without it.* 
The very instructive experiments made by Dr. Andrew 
Fergus, with siphon-traps made of glass, before the 
Philosophical Society of Glasgow, in December, 1873, 
proved this pretty well. In these experiments, we 
clearly saw various gases passing through the body of 
* For proper ventilation two oe an inlet and outlet, are required, 
: F 
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water in the glass siphon-traps. Some powerful gases 
passed through in say half-an-hour or so, others took 
several hours to pass. With unventilated siphon-traps 
the gas passed through quickly.* When the outer side 
of the trap was ventilated, however, the gas passed 
through much more slowly. Before seeing these experi- 
ments, I used to imagine that the bad air I often felt 
coming out of an unventilated water-closet trunk, pro- 
ceeded solely from soil or evereta floating on the sur- 
face of the water in the trap, or from off the interior of 
the trunk ; until then, [never thought that it had either 
wholly or partially come through the body of the water 
in the trap and gradually accumulated in the unventi- 
lated trunk. With two ventilating pipes put in near 
H, Fig. 167, this accumulation is so far prevented, 
and when the handle of the water-closet is lifted, the 
quick back-action of the pan, together with the rush 
down of the water, tends to send any bad air in the 
trunk out through the ventilating pipes. Should the 
pan F, Fig. 167, be ever empty of water, a back draught 
could come in through these ventilating pipes; but as 
H is led out to the pure air outside, said back draught 
would be one of fresh air. Our water-jointed gasaliers 
prove the value of water as a trap, but in their case a 
very small surface of water is exposed to the gas. 

In the published ‘‘ Transactions of the National As- 
sociation for the Promotion of Social Science, Glasgow 
Meeting, 1874,” much valuable information upon this 
subject will be found ; znter ala, a paper by Dr. Fergus 
on ‘ The Sewerage of Towns.” To meet the objections 
brought up against the common system of house 
drainage, a new and simple style of ventilation and 
trapping was invented by me in April, 1875, which has 

* In the printed Proceedings of the Philosophical Society of Glas- 
gow for Session 1878—79, and in a paper of mine upon ‘‘ House 
Drainage and Ventilation,’ an account is given of some experiments 
made for me at the University of Glasgow by Professor Ferguson 
(Professor of Chemistry) relative to the passage of gases through 
water, which clearly show the value of proper ventilation—i.e., of a 
current of fresh air passing through the pipes. And I may further 
observe that experimenting with powerful gases on water-traps is apt 
to lead to undervaluing of the real worth of said traps in actual use as 


against the passage of ordinary sewage air to a hurtful extent through 
the water. 
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done much good. Part of the plan is virtually that 
afterwards recommended in the recent Model Bye-laws, 
and will be explained in Chapter X XIX. 

An improvement upon the pan-closet is the “ Bra- 
mah,” or valve-closet, Fig. 169; its trunk is much 
smaller than the trunk of the pan-closet, and its basin 
being differently shaped, holds much more water than 
the basin of the pan-closet, and consequently gives a 
better wash to the siphon-trap and the soil-pipe, but it 
is considerably more expensive than the pan-closet. 
The Bramah, like the pan-closet, may also be fitted 
up either with acrane or with valve in cistern and 
service-box; I must say, however, that for both I 
prefer the service-box and valve in cistern, as shown 
by Fig. 167. Fora 
good job, the service- 
box of the Bramah 
closet should be 
larger than that for 
the pan-closet.' The 
valve in cistern 
which fills the ser- 
vice-box should also 
be larger for the 
Bramah. The soil Brey 180: 
and air pipes should also be larger for the Bramah. 
The use of my patent jet pan to send down the paper 
would improve the Bramah. 

As a preventive against the gradual accumulation of 
bad air or drain gas between the water in the trap and 
the valve of basin, an air-pipe should be put in from off 
the trunk, as shown in Fig. 169. This air-pipe must 
in all cases be carried out to the outer air as already 
stated. For a gentleman’s house, or for any one who 
chooses to pay for it, I consider a good Bramah closet, 
with the pipes arranged as explained in Chapter 
XAXVII., to be one of the best machinery closets extant. 

Another style of water-closet largely used lately is 
that where cistern and water-closet are all in one, as 
per Fig. 170. Of this type ‘‘ Shanks’ patent’? may be 
taken as an example; the handle 1 and round india- 
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rubber ball or valve 3, and in this case, also the siphon- 
trap, being to one side, as per Fig. 170, x being the 
cast-iron cistern in which the copper ball, 1, of ball- 
crane, moves up and down. When the handle is 
lifted, the water flows out of both cistern and basin, 
which causing the ball 1 to fall, the water from 
ball-crane rushes into basin, cleansing it; and when 
the handle is put down, both filling basin and also 
small cistern to the necessary height. The use of 
closets in this style is now interdicted in Glasgow in 
all new work. Ina number of cases where they have 
been fitted up, I have felt a bad smell come up 
through the overflow of the cistern. Upon other 
occasions when the water supply has been short, as 
in a dry summer, I have felt them smelling most 
abominably bad. 
Mr. George Jen- 
nings, of London, 
has a “ patent valve 
closet and trap,”’ 
all in one piece of 
earthenware. The 
whole of it, trap 
included, is above 
and rests upon the 
floor, except the 
short nozzle at the 
outlet which enters 
thesoil-pipe. Thisclosetisupon somewhat the same prin- 
ciple as Fig. 170, but in my opinion all the closets with 
side cistern outof sight and communicating with the water 
in the closet basin, and being upon the same level with 
_ it, are liable to become dirty and unsanitary appliances, 
as, although clean for a time, yet by-and-by foulness 
gathers in the out-of-sight division, and so may give off 
not only bad smell but also disease germs. Such closets, 
therefore, although serviceable for temporary uses on 
buildings, as at exhibitions, are not, as it seems to me, 
to be commended for fixtures in houses where the same 
closet is intended to be used for years. They are, how- 
ever, possibly superior to the so-called “ trapless closets,” 
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which in my opinion are unsanitary traps, lable to 
cause disease in the dwelling, especially if not carefully 
watched. A good water trap upon a closet is like a 
good lock upona door, a useful protective against robbers, 
and health robbers are really far worse than property 
robbers. 

Another style of flushing closet often used to pre- 
serve economy of water in its working, and at same time 
insure a flow of water each time the closet is used, is 
the double cistern self-acting one, Fig. 171, where the 
act of pressing down the seat of the water-closet—which 
is hinged and fitted on purpose—causes the water to 
flow from the large cistern into 
the small one, and when the seat 
is allowed to rise—which it does 
of itself, being forced up by one 
end of weighted lever placed 
under it—the connection be- 
tween the large and small cis- 
terns is closed, and the valve 
M, which allows the water to 
rush down the water-closet ser- 
vice-pipe and flush the basin, 
opened. 

To prevent the waste of water 
in water-closets, various plans 
and many “patents” have been 
brought out of late. Formerly, 
and in many cases still, so long as the handle of the 
water-closet was held up, so long did the water run ; 
now, however, the water-economising plan is that 
when the handle is lifted, no more than about two 
gallons of water at the most runs off to flush the basin. 
Before more water can be got the handle must be first 
put down and again lifted. This rule was really 
so far necessary, as in very many cases parties would 
prop up the handles of their water-closets and allow 
the water to run full bore for hours at a stretch. 

Fig. 172 is a vertical sketch of a double cistern with 
two valves. When the handle of the water-closet is 
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lifted the valve in the smaller division opens, and the 
valve in larger division shuts, consequently all the 
water that comes is what is contained in this smaller 
division, and no more water will come until after the 
handle has been again put down and again lifted. 
Consequently to save people’s time and allow good and 
proper flushing of the water-closet both the valves 
should be no less than 24in. ‘To have the one scarcely 
2 in. and the other only about 1 in. is a great mistake, 
and this with too small cisterns has tended to cause dirty 
closets and pipes, and in consequence more liability to a 
larger amount of bad health. In 
some cases it would almost appear 
that the saving, realor imaginary, 
of afew gallons of water per day— 
even with an overflowing foun- 
tain-head—was of much more con- 
sequence than the increase of the 
disease and death rate through 
sewage gas poisoning from foul 
pipesand drains. The real waste 
of wateris not the quantity used to 
flush acloset properly, but the con- 
tinuous leakages from cranes and 
fittings out of order. In order 
to give a better chance to the 
pan being filled after the handle 
has been put down, the service- 
pipe leading to the basin from 
the service-box projects up into 
the service-box, as shown in Fig. 172, say about 1 in., 
andit has a small hole in its side close to the bottom of 
the inside of the service-box ; by this means water is 
expected to dribble into the pan and fill it slowly 
up after the handle has been put down. Another 
thing that I would call attention to in connection 
with the service-box of Fig. 172 is the 11-in. brass 
cleansing-screw (the same as used for the traps of 
kitchen sinks) shown as soldered on to its bottom at s. 
By unscrewing this brass cleansing-screw any foreign 
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matter which may have got into the service-box may 
easily be got out ; at present its use is rare, but the con- 
trary ought to be the case where service boxes are used. 

Instead of the double cistern with two valves, “ waste 
not ”’ valves, which close of themselves, may be had for 
fitting into single cisterns. Messrs J. Tylor and Sons, 
of London, have patented one of this sort which has been 
largely used of late. A still more ingenious one has 
been brought out by Mr. Connell, of Messrs. Wallace 
and Connell, Glasgow. In this the action of lifting 
the handle gives so much water and no more, thereafter 
upon pressing down the handle so much comes as fills 
the pan. Both, however, at present have the same 
fault in my eyes, viz., being too small, and so not allow- 
ing a sufficient quantity of water to come quickly. Mr. 
William Ross, of Glasgow, has also various cheap 
“‘ waste-not ” valves. 

To describe all the various styles of water-closets 
would be rather a difficult task, and is unnecessary 
here; * I therefore proceed to observe that in setting 
the siphon-traps of the water-closets, as per Figs, 169, 
167, and 169, the centre of the top of the siphon-trap 
generally is the centre of the water-closet basin above 
it, and in placing the siphon-trap into its position, the 
plumber must see that it isin its right place and at 
a sufficient distance from the back wall, due allowance 
being made for the thickness of the plaster or wood 
lining, &c. The distance of the centre of the water- 
closet basin from the outside face of the back lning is 
generally about 124 in. or 18 in,, or perhaps a little 
more, and if outside face of lining be 2 in. (say) from 
the stone or brick wall at its back, then the distance of 
the centre of the top of the siphon-trap from the stone 
wall would therefore be 124 in. + 2 in. 144 in. or 
so. Or again, when it is simply to be lme on brick, 
then about 134 in. may serve between the face of the 
brick and the centre of the siphon-trap. In the case 


* I may mention a few, however: J. Tylor & Sons’, Jennings’, 
Underhay’s, and Hellyer’s, London; Dodd’s, Liverpool; Bostel’s, 
Brighton ; Woodward’s and Sharpe’s, Swadlincote; and Carmichael, 
Glasgow. See pages 277—284. 
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of Fig. 170 the centre of the basin is not plumb, above 
the centre of the siphon-trap, but the siphon-trap 
is placed about 10 in. or so to one side, as shown; the 
distance out from the back wall is, however, the same 
in both cases. After the siphon-trap has been properly 
fitted into its place, and the flooring laid above and 
round it, the plumber generally lays down a lead safe 
or tray about 2 ft., 3 ft., or 4 ft. long, as the case may 
be, and about 2 ft. broad. It is turned up all around 
its outer edge, to the height of 2 in. or so. Upon this 
safe the trunk of the water-closet (Figs. 167, 169, 170) 
is laid, being bedded with 
putty and fixed with brass 
screws ornails; the basin is 
also bedded with putty, or, 
inthe case of Figs. 169 and 
170, with red-lead or ce- 
ment, while the connection 
between the basin and 
“service,” or supply-pipe, 
to it is made with putty 
and cement formed by 
melting rosin and tallow 
together. A lead or tin 
‘‘fan,” or water-spreader, 
is also fixed to the inside 
of the basin by two brass 
bolts and nuts, so as to 
cause the water to rush 
round the basin and cleanse it.* In the case of basin 
for Bramah closet a lead fan with horn is sometimes 
put on outside, z.e., when there is no earthenware horn. 

Instead of using putty and cement, with a strip of 
cloth and twine to make the connecting-joint between 
the basin and supply-pipe, a new plan is to use a tapered 
india-rubber coupling or cone, open at both ends, and 
about 22 in. long; the small end grasping the supply- 
pipe and the larger end the horn of the basin. 

It is incumbent upon every true architect, and upon 


* I prefer the water to flow out at both sides of the fan. When only 
at one side there is greater danger of flooding should valve stick. 
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all wko have it in their power, to see that the water 
cistern is properly protected. One style of doing this 
where cisterns are so placed as that the cistern of one 
flat or house is immediately under the water-closet in 
the flat or house above it, is shown by Fig. 173, where 
a wooden board, n, longer and broader than cistern, 
and covered with lead, is fixed in above the cistern 
and close to the ceiling at its back, but with a little 
inclination downwards and outwards to the front as 
shown. In this case, supposing the water-closet above 
to be out of order and overflowing, then any foul 
water coming down cannot get into the cistern 0, 
underneath, but instead falls down beyond it and on to 
the floor, thus at once giving warning that something 
is wrong. From inattention to what I am referring to, 
and the want of some such protection as the board n 
in Fig. 173, it is no uncommon circumstance for the 
occupants of houses which draw their whole water 
supply from cisterns situated as in Fig. 1738, to be using 
water tainted with the droppings from the water-closet 
above. The continuance of this poison-my-neighbour 
system, which is still largely in use, is anything but 
complimentary to those who have it in their power 
either to put a stop to it, or at least to see that proper 
precautions are adopted. 

All water-closets, especially in dwelling-houses, should 
be fitted up where the daylight can reach them, and if 
next an outer wall the window should be in two halves 
to lift up and down, or open, like an ordinary window, 
so a3 to be capable of being used for ventilating 
purposes. In the winter continuous ventilation might 
be secured by boring a number of oblique holes in an 
upward direction in the bottom or sides of the upper 
sash, say half-inch or so in diameter. I have been in 
the habit for about fourteen years back, but more 
especially of late, of boring such holes in windows for 
ventilation. Daylight admitted into a water-closet 
generally insures its being more cleanly kept. 


CHAPTER XVI. 


BATHS. 


WE now come to treat upon baths. The simplest style 
of. bath, and one which serves its purpose very well, is 
the wooden one. It may be made either quite square 
at both ends, as per Fig. 174, which gives longitudinal 
section, or one end may be sloped as per Fig. 179. 
It is made of 14-in. wood, planed on both sides, and 
' jointed as per Fig. 175, the ends being checked or 





Fig. 174. 


inserted into the sides to the depth of about # in., 
white-lead being used for the joints. It is then nailed 
together. After the bath has been made, the plumber 
has to fit it up, which may be done in various styles. 
The simplest is that shown by Fig. 174, where the 
bath is filled by a simple bib-crane p, and the waste 
water discharged at the socket-grating @. Into the 
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brass socket-grating a, a ground brass plug fits, which 
is put in when the bath is to be filled, and withdrawn 
when it is to be emptied. This brass plug has a strong 
brass chain attached to it, the other end of the chain 
being fixed to or near the top of the bath. R is the 
3-in. syphon-trap underneath the bath, while s is the 
overflow-pipe which leads into the safe-pipe, tr. This 
safe-pipe, T, takes any water away which may fall into 
the lead safe, or tray, uv, should the bath happen to 
leak at the bottom or seams. ‘The lead tray is set 
up at the ends and sides about 4 or 5 inches. The top 
of the lead syphon-trap just under a, where it passes 
up through the lead safe, is, of course, soldered round 
there to the lead safe. Sheet lead, 4 lbs. per square 
foot, does very well for this lead tray. When fitting 
up this and all 
other plunge- F 
baths, the plum- 
ber ought to be 
careful to see that 
the bath is so 
placed as that, 

upon the with- meh ae 

ree of the ia aes 
plug, all the water runs easily out of the grating a. 
'For this purpose, the end of the bath at @ ought to 
be the lowest, while the other end ought to be raised 
up a little higher. In-the case of Fig. 174, three 
slips of wood, each about 6 ft. long, 24 in. broad, 
and about 11 in. thick at one end, regularly reduced 
to about % in. thick at the other end, should be 
placed underneath the bath. These slips will not 
only give the bath the necessary declivity to @ (sup- 
posing the floor to be level), but, in the case of Fig. 
174, also prevent the bottom of the bath from lying 
soaking in any water which might get into the lead 
safe u. Fig. 178 shows cross-section of bath, with 
the wooden slips referred to under it. To give satis- 
faction, it is very necessary that proper brass gratings 
are put in, especially for the bottom one at a. Fig. 176 
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shows section of circular brass socket-grating and plug 
2m situ, the diameter over all of this socket-grating, 
from v to v, being 53 in., and the diameter over all of 
the plug w fully 3in. The breadth of the top flange 
v is about 1 in.; it has four holes bored and counter- 
sunk in it, for 1 in. brass screws to fix the socket- 
grating down to the bath. x x, Fig. 176, is the 
wooden bottom of the bath, and y y the top of the 
lead syphon-trap, r, Fig. 174; or, rather, y y is the 
top of a short piece of 34-in. lead pipe joined on to the 
top of the syphon-trap, going up through the wood, 
and bent over the wood and under the brass flange, as 
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Figs. 176, 177, and 178. 


shown. Before the lead is bent, or worked over, it is 
well coated, on the side next the wood, with white- 
lead, so as to make a tight joint. It will also be 
observed that at v v, Fig. 176, the wood is checked 
down, or cut out, to the depth of 3 in., so that after the 
lead has been turned over, and the brass socket-grating 
put in, the top of the brass may be rather lower than 
the surface of the bottom of the bath, which allows all 
the water to run off freely. Fig. 177 shows the style of 
the brass overflow grating used for the wooden bath ; it 
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is 64 in. long by 22 in. broad over all, and } in. thick. 
The wood of the bath is checked out about + in. where 
it goes, thus allowing for the thickness of the lead and 
brass, so that, when fixed, the face of the brass may be 
flush with the wood. I have said that the size of the 
brass overflow-grating is 63 in. by 28 in., but the lead 
mouthpiece, s*, Fig. 174, while also of oval form, is 
only 42 in. across by 14 in. wide, the hole cut through 
the wood of the bath being made to fit the lead mouth- 
piece, 7.é. about 5 in. long by 12 in. wide. 

In Fig. 174 only one crane is shown, as if the bath 
were only for cold water, but all that is necessary to 
make it serve for both hot and cold, is simply to put on 
a hot crane (provided you have hot-water supply) 
either alongside p, Fig. 174, or else at the other end 
of the bath, just as may be most suitable. These 
wooden baths do not require to be lined up along the 
front, but merely up the ends, or if the bath be in a 
corner, up the one end ; a piece of wood skirting, how- 
ever, about 6 in. broad, goes along the bottom of the 
front. In some cases, however, and especially where 
the wood for the sides is put on in two pieces, this bath 
is lined up the front, which lining hides the view of 
the seams from the outside; in this case the wood 
lining should not be put on close to the wood of the 
bath, but should be kept apart about half an inch, so 
that any water which may ooze out at the seam may 
trickle down unchecked into the lead safe, the upstand 
of said lead safe being kept back from the wood of the 
bath about half an inch or so, as shown at vu, Fig. 174, 
so as to allow the water to fall into the safe freely. 
Due attention to these apparently little matters often 
makes all the difference between a satisfactory and an 
unsatisfactory job. 

Another style of bath largely used is the wooden one 
lined with lead. It is generally shaped as per Fig. 179, 
which shows longitudinal section of it. In this case 
the wood does not require to be planed, as it is all hid 
or covered in. A common size is 6 ft. over all in 
length, which, as the wood used is 1} in. thick, gives 
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5 ft. 9 in. for the length inside, the inside breadth and 
depth being each (say) 2 ft. Sometimes the inside 
length is more than 5 ft. 9 in., and also often less, 
perhaps 5 ft. 6 in., or 5 ft. 4in. In lining this bath 
with lead, the lead used may be either 6, 7, or 8 lbs. 

















Fig. 179. 


per square foot, as the case may be; if for hot water, 
it is better to be strong. For cold water alone the 
lead used is often only 5 lbs. per square foot. The 
plumber cuts out the lead for the ends and bottom all 
in one piece, and if we suppose the inside length of 
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the bath to be 5 ft. 9 in., and the breadth and depth 
each 2 ft., then the length of the lead for the bottom 
and the ends. will be 2 in. + 2 ft. + 4 ft. + 2 ft. 34 in. 
+ 6in. + 2 in., which gives 9 ft. 14 in. by 2 ft., as 
the size of the piece of lead for the bottom and ends. 
The two pieces of lead for the two sides are then 
cut out in shape, as per Fig. 180, the greatest length 
of each being 5 ft. 9 in. along the top, and the depth 
2 ft. + 2in. = 2 ft. 2in. The length along the bottom 
is 4 ft. These sides being fitted to the bath, and the 








Figs. 180, 181, 182, and 183. 


edges of the lead planed straight, they are smudged 
down each side and along the bottom, and then scraped 
all along the edge where the soldering is to be, about 
2 in. broad. After being scraped, the cleansed surface 
of the lead is rubbed over with grease or tallow. The 
bottom piece of lead, being also smudged, scraped, and 
’ greased, is put into the bath first, and dressed into its 
place properly, after which the sides are put in and 
tacked all along the site of the soldering with ?-in. 
tinned iron tacks, one being put in between the edges 
of the lead at every 4 in. or so. After each side of the 
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bath has been soldered, or ‘‘ wiped,” small pieces of 
sheet lead, each 2 in. square, are soldered into the top 
corners of the bath with a copper bolt, to make up the 
deficiencies of the lead there, caused by said lead being 
folded back over the top edge of the bath. The bath 
is now ready to be fitted up, and instead of doing it 
as per Fig. 174, we shall suppose it is to have a rod- 
pipe, ground brass valve, and hot and cold water 
supply, and also cold water shower-bath above. As in 
this case the waste-pipe of the bath is to be discharged 
into the soil-pipe, z, Fig. 179, a branch has been left 
at z, as shown, for that purpose. The first thing to be 
done is to put in the 3-in. syphon-trap, a, Fig. 179, 
with the 3-in. waste-pipe, B, attached; but before 
doing so, the socket of the valve, c, Fig. 179, has to be 
soldered in, and also the branch, p, to the bath, like- 
wise portion of bath overflow-pipe sufficient to go up 
through the floor, as at u. As will be seen from 
Fig. 179, the branch p, to the bath, joins in at the end 
next the syphon-trap, a little above the valve. In 
order, therefore, that it may have something to join 
into, when the valve socket, c, is put into the top of 
the syphon-trap, about 7 in. or 8 in. of 3-in. lead 
pipe is soldered on to the top of the lead syphon-trap 
along with the valve-socket; this 7 in. of 3-in. pipe, 
while it has the branch pipe D, which goes under the 
floor, inserted into it, must also be left of sufficient 
length thereafter to pass up through the floor and be 
flanged back about # in. on the floor, after the flooring 
has been laid. This flanging back after the flooring is 
in helps to support the syphon-trap (the joiner must be 
ordered to fit his flooring neatly and properly around 
the pipes, rounding off the sharp edge of the wood 
wherever the lead has to be turned over it), and to this 
part flanged back the bottom of the rod-pipe, F, is after- 
wards soldered, as at G. This rod-pipe, F (so called . 
because the rod or wire of the valve works up through 
it), is a piece of 3-in. lead-pipe, about 2 ft. 2 in. long. 
In situ, its top is level with the top of the bath, and 
should the depth of the bath be either more or less than 
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2 ft., its length must of course be in proportion. The 
sheet lead used for these pipes ought not to be less than 
6 lbs. per square foot, and may with advantage be 7 or 
8 lbs. The same may be said of the lead for the 
syphon-trap and the waste-pipes. Before the rod-pipe 
is set into its place, it has first to be mounted with the 
hot and cold water-cranes,H H. These in Fig. 179 are 
two stuffing stop-cocks with ground keys (when of good 
brass and properly fitted they do well for pressures 
about or under 20 ft.; for higher pressures screw-down 
or valve-cocks can be used), one end of each being in- 
serted into and soldered to a piece of 1-in. lead-pipe, of 
say 10 lbs. per yard, and 18 in. long. The two cranes 
being soldered to l-in. pipe, after the pipes have been 
bent into the harp shape shown, the top ends of the 
pipes are soldered up, and the pipes afterwards joined 
to the rod-pipe at 11; and in order to keep the cranes 
steady, the backs of the l-in. pipes next the rod-pipe, 
at the height where the cranes are joined, are attached 
to the rod-pipe by being “ bolted ”’ or soldered thereto. 
The overflow-pipe J, made of 2-in. lead pipe, is also 
joined to the rod-pipe, being attached from about 4 to 
6 in. down from the top. After all these have been 
joined to the rod-pipe, the rod-pipe is then fixed into 
its place by being soldered at G, while the overflow-pipe 
is also soldered atx. The hot and cold cranes are then 
attached to their respective supply-pipes. In order to 
show the principle of fitting up rod-pipes as clearly as 
possible, I have drawn Fig. 179 with the rod-pipe and 
the two cranes end on to the end of the bath, but in my 
experience the rod-pipes and cranes are more generally 
fitted up across, or along the end of the bath; the rod- 
pipe beimg placed quite close to the end of the bath, and 
the overflow-pipe, in place of bending out from the rod- 
pipe, as far as shown in Fig. 179, is pretty close to it— 
perhaps 13 in. between the two, the two cranes being 
joined to the rod-pipe, one at the back and one at the 
front, while the overflow-pipe is attached to one side of 
the rod-pipe, the other side of the rod-pipe being close 
to the end of the bath ; however, the principle in each 
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case is the same. The pipe shown at 1, Fig. 179, isa 
ventilating pipe for the bath waste-pipe ; it is here 
shown joined to the soil-pipe, but it may be carried 
up independently to the roof; 1-in. lead pipe, 8 lbs. to 
the yard, will serve for this purpose, or, if the expense 
is not grudged, 14-in. pipe may be put in in preference. 
The use of this pipe L is to prevent the rush off of the 
water from emptying the syphon-trap, in addition to 
ventilating the pipe B. With small waste-pipes there 
is great danger of the syphon-trap being emptied, 
especially where there is no ventilating pipe in, but 
with large waste-pipes there is much less danger. 
In tenemental houses, where a bath is fitted up for each 
house on each flat, the bath in one house or flat being 
perpendicular with the bath in other houses above or 
below, if it is not wished to join the ventilating pipe L 
to the soil-pipe, a 14-in. hand-made lead pipe, or even 
a 2-in. pipe, may be carried up all the way to the roof 
from the lowest bath, the 14-in. ventilating pipes of the 
other bath syphon-traps branching into it. After the 
rod-pipe and its fittings have been put in, the bath 
may then be lifted into its site (in many cases, of 
course, the bath is set in before the rod-pipe, and in 
Fig. 179 the pipes under the floor being all in, it 
matters little whether the rod-pipe or the bath be put 
in first) ; but before doing so, a hole 3} in. in diameter 
has first to be cut at mM, Fig. 179. After being cut 
right through, the lead inside and around this hole is 
lifted up a little by the plumber and the wood cut 
away in a sloping style for about 2 in. back all round 
the hole, the lead is then dressed down, smudged and 
cleaned, and the bath then lifted into its place. When 
there, the top part of the branch p, Fig. 179, being cut 
to the necessary height, it is flanged back about 4 in. 
at M, and the brass rose grating, being tinned at edge, 
covered with paper temporarily and put down, one 
soldering joins the lead bottom of the bath, the lead 
pipe p, and the brass grating altogether at m. Fig. 
181 shows a common style of this brass rose-grating. 
It is simply a brass perforated disc about 34 in. in 
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diameter, and about } in. thick. It is generally cast. 
The plumber’s work of the plunge-bath being thus far 
finished, the shower-bath, n, Fig. 179, is next put up, 
being attached to the bottom of the cistern. It may 
be either a round one, | ft. in diameter, or else oval, 
and about 1 ft. 6 in. by 11 in. o is the 2-in. air-pipe 
which allows the shower to empty after the valve p has 
been let down; Q@ is 2-in. or 24-in. lead valve-pipe 
attaching the shower to the cistern; R is an iron lever, 
supposed to be screwed to a wood board laid across the 
cistern, while s is the cord and pull by which to work 
the shower. When s is pulled down it lifts the valve 
p, and the water falls; when s is let go the valve p 
shuts and the water stops. Fig. 182 shows top view of 
a brass index-plate for the working apparatus of the 
plunge-bath fittings, with the two lever handles of the 
cranes, and the brass knob for the working valve; the 
index-plate is put on after allthe pipes, &c., are covered 
in, and the woodwork of the bath finished. In Fig. 179 
if is put on at vr. Fig. 183 shows the valve knob— 
marked “ waste ”’ on the index-plate—in position when 
the valve is lifted up or open, the small pin, w, being 
turned into a notch cut for it to rest on; when the knob 
is lowered to shut the valve, the pin, w, slides down in 
the slit cut for it in the brass tube x, Fig. 183. 

At vu, Fig. 179, it will be observed that the lead 
stands up } in. at the back of the wood lining v; this 
is to prevent any water getting down the back of the 
plunge-bath or going on the floor when the shower-bath 
is used. Fig. 179 being longitudinal sectional view, 
the wood lining, v, which is put up between the top of 
the plinge-bath and the wood lining of the bottom of 
- the cistern, though only shown there at the end of the 
bath, is also carried round about 2 ft. on each side of 
the bath. 

In reference to the simple wooden bath and also the 
wooden bath lined with lead treated on above, it must 
be clearly understood that in fixing on the bottom, the 
boards forming the bottom must be put on across the 
bath : this may be inferred from Fig. 178. Sometimes 
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the joiner, without thinking, puts on the bottom-boards 
longitudinally, but that is wrong. or wooden bath, 
such as Fig. 174, the bottom-boards should be jointed 
as per Fig. 184, which gives sectional view, a slip of 
wood or “ feather ” being inserted in the centre of the 
joint, as shown, and white lead also used. The sanie 
should be done with the sides and ends where the - 
boards are not put on all in one, ze. of the full depth. 
In cases where the floor under the bath is off the level, 
and especially when the dip is away from and not to- 

| wards the safe- 
ZA pipe, to prevent 
* water lying in 
"such safes as 
shown in Fig. 
174, before laying down the lead safe cause the joiner 
to lay down wooden boarding under it ; é.g., if the floor 
were off the level 4 in. in the 6 ft., then fhe joiner 
makes his boarding full size of sole of safe, and about 
3 in, thick at one end, and regularly diminished to 
ith at other end, as per Fig. 185. In Fig. 179, there 
is shown the way in which the hot and cold water was 
generally admitted into bath when the bath had a 
rod-pipe; now, however, in many places, since our 
water companies have 
begun to take more 
interest in the unneces- 
sary waste of water, 
instead of the water 
being allowed to enter 
the rod-pipe as shown at 11, Fig. 179, it must either 
enter the bath near the top, as at y, Fig. 186, or near 
the bottom, say at z, Fig. 186. In other cases it may be 
made to flow in over top of bath, so that should either or 
both cranes be leaking, the leakage may be at once seen. 
This style of filling the bath with water does not, however, 
interfere with the fitting up of the rod-pipe in all other 
respects, as shown at Fig. 179; all the difference is 
that the connections, or joints, at 11, Fig. 179, are done — 
away with, and the supply enters the bath directly, as 
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shown at y, Fig. 186, instead of first down rod-pipe 
and then rising up through bottom of bath like a foun- 
tain, as is the case in Fig. 179. In the case of Fig. 
179, however, the water enters the bath with less noise, 
and less steam is also given off than in the case of Fig. 
186. Fig. 186 shows an enamelled iron bath fitted up 
with rod-pipe and hot and cold water supply, the supply, 
as stated above, entering through end of bath near top, as 
at y, the waste water being discharged through waste- 
pipe A, at bottom. 8B B is lead safe under bath (I consider 
that when iron baths are fitted up with rod-pipe and 
valye it is proper to put lead safes under them), c is 
safe-pipe, or pipe which takes away any water which 
may fall into the safe. To prevent any chance of 
water coming back and overflowing up this safe-pipe c 
—say during frost—when the bath is being emptied, it 
might be arranged for it to go out independently of the 
bath waste-pipe or trap, and to have a syphon-trap for 
itself. If discharging into or over the drain, to prevent 
bad smell or cold draughts coming back, keep small 
syphon-trap charged by means of a small pipe led from 
the top of 5, as per dotted line c’, so that when the bath 
is being filled, a little water runs into small syphon- 
trap. ‘Tinned brass wire gratings should be put on at 
mouths of pipes c and n, Fig. 186. p is3-in. lead rod- 
pipe, and £ 2-in. overflow-pipe. F and G are 3-in. Lam- 
bert’s hot and cold water valve-cranes, with weighted 
levers. When the knob u, Fig. 186, is lifted, it raises the 
lever of hot crane F, and hot water flows into bath 
through pipe at y. When knob 1 is lifted, cold water 
enters bath at y, and when both u and 1 are lifted at 
the same time the hot and cold water mix together in 
pipe J, and flow out in one stream at y. xk is knob of 
waste-valve: when it is raised the bath empties, and 
when it is let down the bath can be filled. These three 
knobs, , 1, and x, all work on the same principle as 
that shown in Fig. 183. In the sketches hitherto 
given the knobs are all shown as working perpendicu- 
larly, but they can also be made to work horizontally 
—being pulled out instead of lifted—when desired, the 


126 PLUMBING. 


pipes being fitted in to suit. Figs. 222 and 226, 
farther on, show views of knobs and pulls which work 
horizontally. 1, Fig. 186, is piece of 12 lb. 1-in. lead 
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Figs. 186, 187, and 188. 


pipe, connecting the outlets of the hot and cold cranes. 
Jis also piece of 12 1b. 1-in. lead pipe, joined to x at 


BATHS, 127 


one end and to the bath at other end, at y. mm are 
the inlets of cranes, to which the supply-pipes may be 
joined in various ways. In order to fix these cranes, F 
and G, they are screwed to a piece of wood fixed up 
firmly at the back of each. It will also be observed in 
Fig. 186 that a lead safe is shown under the cranes 
with safe-pipe, N. Of course the style of fitting-up in 
Fig. 186 is much more complicated than that shown in 
Fig. 174 or in Fig. 192; but it must be remembered 
that, while there are many who wish their baths fitted 
up as simply and cheaply as possible, there are others 
who are ready to pay ten times as much if things are 
made to please them, and who, not 
content with the hot and cold 
supply to bath, as shown in Fig. 
186, will also have other three, 
five, or more cranes, &c., besides ; 
say one cold for drinking, hot and 
cold for spray bath, and hot. and 
cold cranes, with india-rubber pipes  pWercn. 5 
attached, for directing water to 
any part of the body where wished. 
These latter are useful in rheumatic 
complaints. Fig. 187 shows sec- 
tion of brass grating, 0, Fig. 186, 
in situ. It must be made to fit the 
hole left in bottom of bath for it ; 
this must be especially attended to 
in the case of enamelled iron 
baths, for any attempt made to enlarge the hole after- 
wards, or cut a new one, injures the enamel. Fig. 188 
is top view of this brass grating. It is about 3 in. 
in diameter over all. pp, Fig. 187, is pap, or horn 
of grating projecting down through bottom of bath 
and screwed on the outside. “Underneath a a (that 
is between brass flange and bottom of bath, r R) 
a bedding, say of red-lead and hemp, or other suitable 
material, is placed. ss is strong brass ring screwed 
inside. It is soldered to lead waste-pipe rT 'r, the brass 
erating being screwed intos s after bath is in its place. 











Figs. 189 and 190. 
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Fig. 189 is the brass coupling used at y, Fig. 186, 
where the supply enters bath; u vu is the back, or jam- 
nut ; the tail‘at v vis left plain, so that lead supply-pipe 
may be soldered to it. The internal diameter of this 
coupling is 1 in., and its length about 3in. Fig. 190 
is another style of same. When an iron bath is fitted 
up with a simple brass socket-grating and plug (as per 
bath in Fig. 192), then, in place of the overflow on the 
rod-pipe, brass couplings—with gratings added—such 
as Figs. 189 or 190, may serve for the overflow; they 
should be made larger, however. 

Where baths are fitted up near water-closets it is 
far too often the case to lead the bath waste-pipe into 
the soil-pipe. This plan is open to various objections, and 
especially where hot-water is led on to the bath. It is 
a great Improvement to keep the waste-pipe apart from 
the soil-pipe, by causing the former to either discharge 
above ground over a fire-clay trap, or else underground, 
into one of my 4 in. disconnecting ventilating traps. 
This plan not only prevents the discharge of the closet 
sucking the water out of the bath-trap by siphon action, 
but also leaves no chance of sewage gas from the soil- 
pipe getting into or out of the bath waste-pipe. Much 
disease and death have occurred through the empty- 
ing of bath or basin water traps by the siphon action 
of discharging closets debouching into the same pipe ; 
especially has this been the case in connection with 
closets of the Bramah type. 


CHAPTER XVII. 


CisteRNS FoR Hor anp Cotp WATER, ALSO 
Hor-Water TAnNkKs. 


Havine so far treated upon baths, we would here say a 
_few words about the hot and cold water cisterns, &c., in 
connection with them. Fig. 191 shows a style that 
has been in use for many years, w being the hot-water 
cistern and x the cold-water one. 

The hot cistern should be a little taller or higher 
than the cold one, because the hot water is lighter than 
the cold. vy, Fig. 191, is l-in. or 14-in. lead pipe lead- 
ing the water from x into w. Upon the top of y, in 
hot cistern w, a light-hinged valve is soldered, which 
allows the cold water from x to pass into w, but pre- 
vents the water from w passing back into x. zis 3-in. 
9 lb. lead pipe leading the water down to the boiler a. 
B is12Ib. 1-in. lead pipe leading hot water up from boiler.* 
Upon the top of hot pipe B a light-hinged valve is 
placed, which shuts when the hot-water crane c is 
opened, thereby causing the hot water to be drawn from 
the boiler. pis cold supply-pipe to bath and & cold- 
water crane. ‘These two cranes in this case are two 
piulared screw-down stop-cocks, with round or octagon 
knobs, or, better still, four-pronged knobs for handles. 
Lambert’s cranes are largely used for these, but the 


* Of course these sizes are not compulsory, for both pipes may be 
only # in. internal diameter, or both may be 1 in., or even more if 
wished or necessary ; the flow of the hot water is often more satis- 
factory, however, when the outlet pipe from the boiler is larger. 
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ereat fault with Lambert’s stop and bib-cranes is that the 
working screws so often give way, and few things are more 


BATH 





Figs. 191 and 192. 


common in many 
plumbers’ ac- 
counts, than “new 
bush and screw for 
Lambert’s crane.” 
It is surely within 
the power of our 
brassfounders to 
remedy this, and 
so to make this 
‘bush and screw” 
that it will stand 
better and not be 
so easily over- 
hauled as it so 
oftenis. Forcold 
water especially, 
and for strong 
pressures, I know 
of no bib-cranes 
which give more 
satisfaction than 
Guest and 
Chrimes’ style of 
screw-down ones. 
It is a rare thing 
to see their screws 
overhauled. For 
ball-cranes, how- 
ever, Lambert’s 
patent seems to 
be the general fa- 
vourite. A com- 
mon fault with 
them is to put on 
too small balls at 
first, which have 


afterwards to be taken off and larger ones put on ; better 
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therefore to put on good-sized balls at first. With 
a good pressure, a 8-in. Lambert’s ball-crane with 
a “¢-in. tinned-copper ball works well. r¥, Fig. 191, 
is ball-crane, and G a overflow pipes. In reference 
to these overflow-pipes, and also the steam-pipe u, it 
must be seen that they are so put in as that there 
will be no chance of bad air coming back or up 
through them to contaminate the water in the cis- 
terns. In the case of the hot cistern w, Fig. 191, 
which is covered in on the top, if bad air gets in either 
through H or G@ it accumulates and in time taints the 
water very badly. I had pretty strong evidence of 
this some time ago-—viz. at the beginning of June, 
1875—when requested by Dr. Fergus to examine a 
number of the better class of houses at Crosshill, 
near Glasgow (the scene of the late typhoid fever 
epidemic), and in one, the first I think we went into, 
complaint was made of the bad quality of the hot water. 
A tumblerful was drawn off and smelt, when the odour 
given off was found to be quite fetid. Upon examina- 
tion, this was discovered to be caused by the steam-pipe 
of the hot-water cistern being led back, or connected 
into the side of the water-closet soil-pipe, instead of 
being carried out directly to the outer air. One curious 
point in connection with this case was that the bad plan 
of connecting the steam-pipe to the soil-pipe necessitated 
a great deal of work, and considerable expense, whereas, 
had the proper plan been adopted of carrying up the 
steam-pipe to thie outer air, it might have been done at 
one-third of the expense. This, and various other 
matters which have turned up within my own practice, 
force me to observe that all interested in sanitary 
matters must get a better knowledge of plumber’s 
work, ot the effect of water in motion, and of the various 
arrangements of the soil-pipes, waste-pipes, and drains 
of our houses than they as yet generally seem to 
possess. Of course they may retort upon me—And 
where can we get it? To which I feel bound to answer 
that it is difficult to get. At the same time, however, 
I may, perhaps, be excused for here adding that a careful 
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perusal of this little treatise may possibly help to supply 
that knowledge, at least in part. 

To come back to Fig. 191, we see that the steam- 
pipe H is correct as it goes right up through the roof. 
Had the cistern w, however, been a long way from the 
roof but near a back wall say, then all that was neces- 
sary would be that a hole should be cut through the 
back wall, about a foot or so higher than the cistern, 
and the steam-pipe H carried up and out through that 
hole. As w isa cistern and not a close tank, no water, 
but only steam, can come out at the pipe uw. In the 
case of Fig. 192, which has a close pressure tank xk, 
both steam and water may come out at the steam or 
expansion pipe 0, consequently the outlet of o must be 
so placed as that there will be no danger of any person 
being burnt when the water happens to boil. J may 
here caution servants and even mothers not to allow 
either laziness or thoughtlessness to cause them to use 
the water from the boiler instead of the kettle in pre- 
paring the children’s food. What is good enough for 
washing may not be quite so good or safe for drinking. 

In regard to the overflow-pipe c, in the hot cistern 
w, Fig. 191, it in this case may be led out from the 
bottom of the hot cistern and up through the bottom of 
the cold one in a similar manner to the way in which 
the pipe yis put in. To meet the objection that may 
start up that the hot water might overflow back into 
the cold cistern x, that might be pretty well prevented 
by keeping the hot cistern 3 in. higher than the cold 
one and its overflow-pipe being from 14 in. to 2 in. 
lower—i.e., that the hot overflow-pipe is from 1 in. to 
13 in. higher than the top of the cold cistern,—then 
there would be little if any chance of hot water ever 
coming back into x through the overflow-pipe. The 
hot-water cistern w, Fig. 191, as we have said above, 
is covered in, and it has a 2-in. lead or zinc steam-pipe 
led out to the roof. The top covering of this cistern, 
which may be of wood, is so put on as to be readily 
movable, at least in part. 1, Fig. 191, is 12 lb. 1-in. 
lead pipe, with 1-in. ground stop-cock on it for cleans- 
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ing or scouring out the boiler; the outlet of this 1-in. 
pipe, 1, must either join the drain or some waste-pipe, or 
else be discharged above the ground where it can do no 
harm, just as may be most suitable in the circumstances. 
J, Fig. 191, is cross section of bath, the waste-pipes, 
&c., of which may be fitted up either as those in Fig. 
186, or in the simple style of Fig. 192. When setting in 
the boiler a, Fig. 191, the end from which hot-water 
pipe is led out should, if anything, be kept the highest, 
and the hot pipe B, or rather its coupling, should not 
project down into the boiler, or if it does project down 
a little, a slit should be filed out on each side of it. I 
mention this, because when these precautions are ne- 
glected, and the steam thereby prevented from having 
free exit up the hot pipe, disagreeable noises are often 
caused when the boiler gets heated up. In regard to 
the hot and cold pipes from and to the boiler, they 
should not be allowed to sink, or to “bag” down 
anywhere, but should have as regular an inclination in 
every part of their course as circumstances will allow ; 
lowest next boiler, and ascending upwards from it. 
When being carried horizontally in any part of their 
course, the pipes should then be laid on a board or 
boards, properly supported or fixed, said boards having 
as much of a dip or inclination down towards the boiler 
as possible. This helps to prevent explosions, as it 
allows the heated water and any steam to rise up the 
pipe easily and naturally. The style shown in Fig. 
191, if carried out as I have stated, is pretty safe in 
frosty weather, for if fire be kept on, the boiler pipes z 
and B are both kept warm throughout their entire 
length from the movement of the water. For greater. 
safety, however, it is well to wrap up pipes to and from 
boiler with felt (in fact. as a defence from frost this is 
good for all pipes). To ascertain if the boiler is being 
supplied properly, open the hot crane at the kitchen 
sink or bath, and let it run a minute or so. This 
should always be done after the cleansing-cock 1, Fig. 
191, has been used, (due time, five or ten minutes or so, 
heing allowed for the boiler to fill up), for no fire 
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should be on when the boiler is empty, and no water 
should be allowed to enter an empty boiler when the 
boiler is hot. As regards the site of baths in houses, 
they should never be fitted up, as we may often see 
them, right above the principal rooms, for as accidents 
will happen, and pipes will burst or overflow occasion- 
ally from various causes, the damage done in such 
cases is sometimes great. In Fig. 192, no hot cistern 
is used, but instead a good malleable iron or copper 
intermediate close tank x, is used. Many of these 
have been put up of late years and given great satisfac- 
tion. The tank « is generally placed in a corner of 
the kitchen as near the boiler L as convenient; it is 
supported on a strong wooden shelf. If in a one-story 
house it is sometimes placed in the garret or loft; this 
latter plan, however, tends to have an injurious effect 
upon the regular flow of the water, as air is apt to get 
into the pipe R from 0, owing to the pipe P not being 
able to supply the water quicker, or at least as quickly, 
as itis drawn off through r. If the pipe Pp and the 
brass couplings at each end of it, and also the brass 
coupling inserted into the top of kK and the lower part 
of o, as far at least as R branches off, are all of 1-in. 
bore while R is only of 2-in. bore, then, perhaps, the 
supply may come in through P and up the lower part 
of o as quickly as R is able to draw it off. The higher, 
however, that the cistern mM is above the tank k, the 
less chance there is of air getting into R and inter- 
rupting the steady full flow of the water. Of course, 
to get the full benefit of m being higher than k, the 
pipe R must branch off as near the top of K as possible. 
In case it should be asked, why not branch r from 
off the side of p, I answer that that is not done for 
several reasons; one reason being that we want to get 
the benefit of the whole of the contents of K and L as 
warm as possible, and another reason is, that by always 
leaving kK full of water, greater safety is insured to the 
inmates aud less danger of u drying up during any 
scarcity of water.* Of course the sludge cock 1, Fig. 
192, empties everything, but it should only be opened 


* In one case I had to put R 3 in. from top of x, as m was only 
1 ft. above k. 
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when there is plenty of water, and by some one who 
understands what he or she is doing. 

In Fig. 192, there are only three brass couplings on 
the boiler, but in some cases four couplings are used, as 
in Fig. 193; generally, however, three are sufficient, 
especially if the outlet coupling from off the top is 
larger than the inlet near the bottom. In Fig. 192 the 
boiler 1 is shown with a “sludge,” or cleansing cock, 1. 
Where a good job is wanted a coupling may be put into 
the bottom of the tank K with the necessary pipe and 
sludge cock, so as to cleanse out the tank also when 
wished. 

In Figs. 191, 192, and 193—supposing the baths to 
be set upon a higher level than the kitchen boiler— 
when the bath crane is at some dis- 
tance from the upright hot pipe, as at 
J, Fig. 198, it follows that when the 
hot crane has been shut for some 
time, the water lying in the branch 
pipe, between the hot cock and the 
perpendicular pipe, gets quite cold, so ; 
that when the hot crane is opened this 
cold water has first to be all run off 
before the hot comes. To obviate that, 
where it is wished and the extra eign 
expense is allowed, carry a 4-in. pipe from close behind 
the hot cock with a downward inclination back into the 
main upright hot water pipe, so as to allow of a circu- 
lation of the water. If no bagging is permitted with 
any of the horizontal, or rather branch pipes, a very 
small inclination if regular may serve. 

In thousands of our houses the water-pipes lie quite 
exposed in our garrets, &c. Now if people would order 
or allow their plumbers, &c., to wrap up their pipes 
and cover in their cisterns, the frost would not interfere 
with the water-supply in the disagreeable manner it so 
often does. The hot pipe 0, Fig. 192, when bent over 
the cistern, instead of being carried out to the roof, can ' 
be bent down into the overflow-pipe of the cistern, so 
that should the water in the boiler begin to boil up the 
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hot pipe, it does not dirty the water in the cistern. N, 
Fig. 192, is the cold supply to the kitchen boiler ; 
p, and qa, Fig. 192, are the hot and cold circulating 
pipes between tank and boiler, while x is the hot pipe 
leading to bath and elsewhere where needed. In 
regard to cranes, I 
may here add that 
where the pressure 
or height of water- 
supply above crane 
is only about ten 
feet or so, then the 
best crane to use, 
and the one which 
gives most satis- 
faction in that case, 
is a gun-metal, or 
good brass, ground 
cock, requiring 
only a quarter turn 
to open or shut. 
In many cases, 
with only a few 
feet of pressure, 
the valve of a 
screw-down crane 
often refuses to 
open if kept shut 
for a day, the valve 
having stuck to its 
seat, there being 
too little pressure 
toopenit. Icould 
mention various 
places where this is the case, the plumber or architect 
having made the mistake I refer to. 

I have been requested to give a specimen of bath 
supplied by means of valves—not valve cranes—and 
accordingly do so. Fig. 194 shows this style of fitting 
up. I would say it is more applicable to a gentleman’s 





Fig. 194. 
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private country-house, where there is a good supply of 
water and no one to interfere, than for a town-house. 
s, Fig. 194, is the hot-water cistern; T, the cold one; 
U, pipe connecting hot and cold cisterns, with a valve 
at v, at its mouth in hot one; w is cold supply to 
bath, and x hot supply, both entering into bath rod- 
pipe y, and then rising up through bottom of bath, in 
which is brass grating, same as depicted in Fig. 181; 
zis boiler; A, B, and c are the three drawn-out knobs 
with small pulleys, which work the different copper 
wires and spring cranks (or weighted levers may be 
used where applicable) shown for hot, cold, and waste 
respectively. ‘The hot valve shown in Fig. 194, a little 
above x, is encased in lead box made for it. 
This lead box has its bottom of brass, put 
on similar to the way in which the under- 
seat or bottom of many beer-pumps is put 
on, this “brass bottom” also serving as 
the seat for valve. This “brass bottom” 
has also brass coupling attached under it 
for connecting to lead pipe; by this means 
the valve can be easily got at or got out 
for repair when necessary. The top of 
this valve must not be left flat however, 
but be drawn up to a point, so as to 
prevent concussion when used. Fig. 195 
is section of this hot valve with ‘brass bottom” and 
coupling underneath. In the case of Fig. 194, as in 
Fig. 191, the hot water is drawn direct from the boiler, 
‘while the boiler itself again is supplied from the already- 
heated water in hot cistern, the valve which is put on 
upon the top of the hot-water pipe inside each hot cistern 
producing this effect. The intermediate hot-water tank k, 
Fig. 192, may also be used in houses fitted up as per Figs. 
191 and 194, in addition to the hot cisterns there shown, 
and may be used for the purpose of heating the house. 

At Fig. 227, Chapter XX., a plan is given showing 
how to get the full benefit of the hot water in the 
hot cistern. The plan is explained in the text where 
the sketch occurs, 
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Fig. 196 is style of brass couplings for boiler, &c., 
, the upper half (which may be also had bent 

in place of straight), p, being soldered or 
connected to pipe, and lower half E, screwed 
into boiler ; the internal diameter is generally 
either ? in. or 1 in., but for larger pipes 
larger couplings may -be used. Fig. 197 
shows section of brass light-hinged valve, 
used on hot pipes and in cisterns, in Figs. 
191 and 194; its internal diameter at bottom 
is about lin. Fig. 198 is simplest style of 
supplying hot water, no inter media tank or hot cistern 
being used. The supply of hot water to 
house i is of course less in this case. F, Fig. 
~ 198, is cold-water cistern, G boiler, H supply 

| to boiler; 11, is hot water and expansion or 





Fig. 196. 


blow-off pipe out to roof; 3, is hot water 
supply-pipe to bath. In all the above boilers 
Vig. 197. T have shown the cold-water pipe entering at, 
or near, the bottom, but it may also enter at the top if 
desired, a piece of copper tube being attached to the 
under side of the coupling, as 
shown in Fig. 199. ‘This 
plan does not make such a 
good job, however. 
Solid-drawn copper pipes 
have been much used of late 
for the hot water supply- 
pipes; hard soldered copper 
pipes are also much used, 
being cheaper than the solid- 
drawn pipes. The thickness 
of copper is about 2 in. and 
under ; the internal diameter 
of pipe may be either 3 in., 
2 in., or 1ain., or even more 
if required. They can be had 
tinned both outside and in- 
side, which is preferable; they 
are joined with strong brass couplings screwed inside, the 
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ends of pipes being screwed outside. Cast brass Tees 
are used for the branches; all the joints, where the 
brass couplings are screwed on to the copper pipes, 
are soldered—at the junction of the copper pipe with 
the butt end of the brass coupling—in addition to the 


Fig. 199. 


screwing. Before the coupling is screwed on, however, 
both the screwed end of the pipe and the inside screw 
of the coupling should be tinned if a sure job is 
desired. In fact, the half of each coupling should 
be completely fixed on to the end of pipe before the 
pipe is laid into its place. 

Asa help to prevent explosions, safety valves have 
been coming into use lately in connection with kitchen 
boilers. ‘They are useful in any case, but are more 
necessary for boilers such as in Fig. 198, which have 
no intermediate tank, than in Fig. 192 style, which 
have such tank. Yet asin some cases the hot-water 
tank is utilised to heat incoming fresh air for the 
house, a safety valve would be a great advantage placed 
on the expansion pipe between the boiler and the tank, 
and be especially serviceable in frosty weather, when 
it should be examined now and then, to seeif it is in 
working order, and the valve not stuck. These valves 
are made by various parties in different parts of the 
kingdom, e.g., by J. Warner and Sons, J. G. Stidder 
and Co., and J. Tylor and Sons, London; John Mills, 
Leeds ; Fell & Co., Wolverhampton. 


CHAPTER XVIII. 
MarsiE Batus anp SpraAy-BAtTHs. 


Havine interrupted the remarks upon baths by the 
foregoing chapter upon hot cisterns, &c., I now go on 
to say a few words about marble baths.* These are 
generally put together as follows :—The piece which 
forms the bottom is about 6in. longer and broader over 
all than the inside size of bath; this allows a check to 
be cut in it 15in. broad and about 2 in. deep all round, 
besides leaving an 
outside margin of 
14 in., as shown 
by Fig. 200, 
which shows lon- 
gitudinal section. 
ipN ‘The marble used 
| 1s supposed to be 
i all 14 in. thick, 
i} except the bevel 
piece L, Fig. 200, 
which is. only 
about Z in. thick. 
The pipes, cranes, 
and valve for Fig. 200 may be fitted up in the 
style shown by Fig. 186, but instead of the outlet on 
top of waste-pipe being seen as at o, Vig. 186, it 
may be concealed by being put in at back of bevelled 
piece 1, viz., at M, Fig. 200. Fig. 201 is face of 
bevelled piece L, Fig. 200; it is about 2 ft. square, 

* Rufford’s or Finch’s enamelled stoneware or porcelain baths are 


good, and largely used. Mr. Finch got a first-class award for these at 
the International Medical and Sanitary Exhibition, London, 1881, 
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anl has the bottom cut out to a height of about 
+ in., as shown, so as to allow the water to flow out 
underneath it. The small projections, about 2 in. 
broad, left at each side, are let into bottom of bath a 
little, in order to keep the bevelled piece 1 in its place, 
and prevent it slipping down. This bevelled piece of 
marble 1, Fig. 200, is merely put in for appearance 
sake, and is movable at pleasure, and, being so, the 
portion of bath at back of it can be washed when 
wished. 

If the inside length of marble bath is to be 6 ft., then 
the three pieces of marble which form bottom and sides 
are each about 6 ft. 6in. long, and as for the end pieces, 
they are grooved into the sides as per Fig. 175, 
Chapter XVI. Two long brass or iron (the former 
is best) bolts are also passed through each end of bath, 
as at NN WN, Fig. 200, with back-nuts 
to keep sides of bath together. Under- | * 
neath marble bath a lead safe is placed, 
with waste-pipe, as per Fig. 186. For 4 
the joints of marble baths some use white- — 
lead, but while it makes a good joint, the /”, 
oil in it has the effect of discolouring “y,) 90), ~ 
the marble near the joints. Stucco, Paes 
therefore, is used by some, while others use Portland 
cement; that, however, pertains to the marble-cutter’s 
work. We need hardly say more about plunge-baths, 
as the plumber who can fit up those already mentioned 
will have no difficulty with slate or stoneware ones; 
only I may here observe that I consider it would be 
well to give the syphon-trap of the bath rather more 
“drown,” or water-lock, than it generally gets, so that 
instead of there being only lin. depth of water for 
water-lock, there may be 3in. or more. This would 
allow some margin for evaporation, &c., in case the 
bath were disused for some time. The other day I 
came across a case of bad smell in a house, caused by 
the water in the syphon-trap of the bath having dried 
up so far as to allow the passage of bad air from the 
soil-pipe through it; the bath had not been used for 
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some time, and the amount of water held by the trap 
when full was small. 

i must now say a word about spray-baths. These 
are fitted up in various styles, such as the rose, tube, 
and case-sprays, either of which may be fitted up at the 
end of the plunge-baths, above referred to, as at P, 
Fig. 200, which shows section of rose-spray, supplied 
by water through one or two stop-cranes, according as 
there may be only cold supply to it, or both hot and 
cold. The sort of crane to be used may be either one 
with ground brass key or a screw-down one, just as 

may be most suitable for the pressure, &c. The 
diameter of front or face of rose-spray may be about 
6in., or more if wished, the sheet-brass (or it may be 
cast) of which the perforated portion is made being 
pierced all over 
with holes so 
small as only to 
admit the point of 
a needle. This 
perforated —por- 
tion or face of 
rose-spray ought 
# not to be much 

Figs. 202 and 203. rounded out- 
zi wards, because if 
so the water is apt to spread out and scatter too 
much. <A projection of about 4 in. in the centre 
will serve, and the number of small holes in a rose- 
spray 6in. in diameter may be from 150 to 200. The 
rose-spray being jointed at back, the water from it may 
be made to flow out in the desired direction, higher or 
lower, as wished. Fig. 202 shows sectional view, cut 
horizontally, of a rose-spray, with the supply coming in 
at Q (of 3-in. or $-in. bore, according to pressure), and 
being in front of ‘the brass flange r, by which the rose- 
spray is fixed to wood lining above end of bath ; 
whereas the supply for spray-bath p, Fig. 200, comes 
in through lining to dack of flange. The diameter of 
flange R, “Fie. 202, may be about 4 in. The joint ats, 
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Fig. 202, which allows spray to be moved up and 
down, is a2 common ground one, made so as to suit the 
purpose ; but, instead, some use a ball-and-socket joint. 
In fact, the roof-plate, including ball and socket, of a 
oasalier, if larger and stronger than ordinary, and with 
an extra large drop-screw (straight or knee’d, as most 
suitable), might serve, and might be that used at aT; 
Fig. 200. It is ever; however, and the proper way, 
to have joint specially made for the purpose; and, for 
my own part, I like the style of joint shown at s, Fi ig. 
202, best. In Fig. 200 the water-crane at vu for 
working the spray is shown a little below it; but, 
instead, it may be more handy to place it to one side of 
plunge-bath, and two or three feet back , 
from spray- -bath, as may be thought most 
convenient, as per vu’, Fig. 200. oe | 
The tube- “spray can be made by placing ||-— 
a l-in. or a $-in. copper, brass, or stron |\}==<i%e 
block-tin tube, or even a piece. of 3-in, 8 he == 
lead pipe, about 2 ft. or 24 ft. long, up one 
corner of the bath—or up centre of end of 
bath—with three or more $-in. tubes 
branching off each side of it, as shown by 
Fig. 203, where the height of lowest 
horizontal tube may be from 6 in. to 9 in. 
above the top of the plunge-bath. The 
horizontal tubes have a number of small 
holes bored in front of them. ‘The supply is regulated 
by either one or two cranes, as necessary. The case- 
spray is set up on top of end of plunge-bath, and stands 
up, say 2 ft. or 23 ft. or so. It may stand up not only 
across end of bath, but also come round each side about 
18in. or 2ft. It is formed by taking a sheet of strong 
zinc, No. 16 or upwards, say 6 ft. long by 2 ft. broad, 
which, being bent round to fit the end of the bath, above 
which it is to stand, is then bored full of holes to suit 
the position of the ribs put on at back. These ribs are 
small half tubes soldered on to back of zine sheet, and all 
branching off from a large central “ backbone,” or me 
tube of (say) 14 in. diameter. The spray-vath is 





Cas 
Fig. 204. 
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— great favourite with many who are afraid of the regular 
shower-bath, as the water comes out as gently or more 
strongly as wished, and where there is both hot and 
cold supply to it, the temperature of spray can be 
made to suit. In the case of the wave-bath, the water 
which comes out horizontally does so with much force, 
deluging the body ina moment. The amount of water 
and its force can of course be regulated by the size 
of pipe, valve or crane, and mouthpiece used. The 
mouthpiece may be either (say) 6in. by 1 in., or it may 
be 1 ft. by 4 in., and if wished, a regulator to enlarge or 
contract the mouth may be put on. Fig. 204 shows 
wave-bath supplied from cistern abore it with 4 in. 
valve and lever; but instead, a crane or cranes may be 
used, leading water to a tinned copper mouthpiece of 
any desired size or shape. In many cases the wave- 
bath is fitted up with but one mouthpiece; in other 
cases there are two mouthpieces, in which latter case 
the water strikes the body on both sides at once. Too 
strong a wave-bath may be hurtful to some persons, 
however. 


CHAPTER XIX. 
Wasu-Hanp Basins. 


We come now to wash-hand basins; these may be 
fitted up in many styles, from the simple plug and 
socket one shown in Fig. 205, to the most elaborately 
fitted-up cabinet stands. In Fig. 205, w is the wash- 
hand basin, x is $-in. pillared stop-crane, vy is 2-in. lead 
syphon-trap, z is safe-pipe with overflow of basin led 
into it. Ais brass socket- 
erating with brass plug. 
This brass plug has brass 
chain attached, and is taken 
out and put in with the 
hand. The bottom of the 
socket-grating at a is per- 
forated with holes about 
2 in. in diameter. In addi- 
tion to these holes in the 
bottom it is a great assist- 
ance to the speedy outflow 
of the water to bore half-a- 
dozen or more additional 
holes round the side of the socket-grating near the bot- 
tom. These latter holes are not so ready to get choked up 
as the ones in the bottom. Instead of boring or casting 
holes in the bottom, the said bottom is sometimes taken 
out altogether and two pieces of brass wire put in cross- 
wise. Of course the socket-grating may be cast in this 
latter style. Fig. 205 shows perpendicular sectional view 
H 
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of wash-hand basin w, set and bedded with putty upon 
the top of the wooden wash-hand basin stool. The top of 
this stool (which is supported by four legs, one at each 
corner) is covered with lead, say 4: lbs. to the square foot, 
and the top of syphon-trap y, being carried up through 
the hole cut for it in the top of the stool, is soldered to 
lead safe. ‘The supply-pipe to water-crane x, where it 
passes up through stool, is also soldered to lead safe, 
thereby helping to keep the water-crane in its place. 
The general height from floor to top of basin is about 
2 ft.5 in.; but if put in so as to be most suitable for 
either short or young people, the height may be a good 
deal less. This simple style of fitting in wash-hand 
basin corresponds with that of bath, as shown in Fig. 
174, Chapter X VI., but when so fitted up it is generally 
done to save expense, as, where the customer can afford 
it, the plug in the bottom of basin, as per a, Fig. 205, 
is dispensed with, and instead, the valve ns, Fig. 206, 
hes on with itsmoreela- 
) = borate arrange- 
| went of pipes, is 
| adopted.* 
AN In Fig. 206, B 
| is ground brass 
: “| valve, the dia- 
. | meter of which, 
: | or rather of its 
: jl socket over all, is 
about 12 in. ; cis 
2-in. lead valve- 
pipe, made of 6 
or 71b. sheet lead, 
Get _ and is placed in- 
oar side the 3-in. lead 
rod-pipe p. By keeping two-thirds of the circum- 
ference of the top of the valve-pipe, c, about 2 in. 
lower than the top of the rod-pipe, p, the valve- 
pipe, c, thereby acts as its own overflow and as the 
overflow of the basin, Fr, for as the water rises in 









































* Fig. 205 style is perhaps the most hygienic, however, see page 151. 
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basin, F, by the law of fluids it also rises to a corre- 
sponding height in the valve-pipe, c; but as the top 
of the valve-pipe, oc, is 2 in. below the top of the 
rod-pipe, p, which latter is level with top of basin, it 
follows that whenever the water begins to rise up in the 
basin higher than 2 in. from its top, it—the water— 
immediately begins to flow away over the top of the 
valve-pipe, c, which thus acts as a safety-pipe, at least 
so long as the communication is left free between basin 
and valve-pipe. E is waste-pipe from basin; the 
soldered joint at end of = next the rod-pipe unites E, ©, 
and p together as shown. F is the wash-hand basin, 
which may be either a plain white one or one with gold 
and colours, according to taste. A very effective and 
chaste basin is one with three gold lines, each about 
z% m. broad, round it; one round top, one half-way 
down, and the third circle about 3 in. in diameter, 
round brass grating in bottom. 4G is 14-in. lead safety- 
pipe for carrying away any water which may fall into 
the lead safe. uandtare the hot and cold supply-pipes 
of 4-in. bore, and if of lead, either 6 lbs. or 7 lbs. per yard, 
according to pressure. If the pressure on both hot and 
cold pipes is the same, the hot one is put in a pound per 
yard heavier than the cold pipe. 
g and Kk are the hot and cold 
pillared screw-down stop-cocks; 
size 4 in., with round ebony or 
brass handles. The diameter | 
of these handles should be fully 
14 in., when less the crane is 
often difficult to shut. For 
mere ornament very small 
handles may do, but for easy service a certain leverage 
is necessary. L is the supply-pipe leading water 
to basin, with small brass tube soldered to end of 
it, so that said brass tube bends over edge of basin. 
mM is the knob, brass or otherwise, with lifter attached 
underneath to work the waste-valve at B. wN is the wood 
or marble top of wash-hand basin, and it will be 
observed that underneath the waste-knob, M, a hole is 
H 2 





Fig. 207. 


148 PLUMBING, 


cut in it large enough to allow the waste-valve to be 
drawn up through it, so that the valve can be easily 
taken out to be examined or cleansed ; this hole is not 
seen when the brass plate is put on. This brass plate, 
in this case, may be about 14 in. long by 3+ in. broad, 
but if the cranes were placed, as in Hig. 207, across the 
rod-pipe instead of end on to it, as in Fig. 206, then 
the two pillars of cranes being much nearer each other, 
the plate would be much shorter, say 9 in. long in place 
of 14in. It is understood that the pillars of the two 
cranes pass up through holes in brass plate just large 
enough to allow them to do so. The two cranes, 
g and k, at their outlete are joined together by a piece 
of lead pipe bent round the rod-pipe, out of which goes 
the pipe L, Fig. 206, carrying water-supply to basin. 
0, Fig. 206, is a 2-in. or a 24-in. lead _siphon-trap, P is 
a l-in. or larger pipe to ventilate the waste-pipe ; it 
also serves to prevent the rush-off of the waste-water 
from emptying the siphon-trap. Owing to the want 
of this ventilating pipe, or air-pipe, P, especially where 
the waste-pipe goes some distance horizontally and is 
rather small—say 1{ in. in diameter internally in place 
of 2+ in.—it often happens that the siphon-trap is 
emptied when the 
waste water is let 
WK PANNING cot Off, whereupon 
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3 into the apart- 
ment. It is, there- 

aor | ' fore, highly neces- 
sary, especially where wash-hand basins are fitted up 
in or near bedrooms, to see that the waste-pipes are so 
put in as that there will always be plenty of water left 
in the siphon-trap. Inattention to this—especially where 
the waste-pipe had direct communication with the drain 
—has been the cause of disease and death entering many 
families, particularly of the higher and middle classes. * 

Where extra precaution is desired, instead of carry- 

* When near an outer wall the pipe p, Fig. 206, may be put 


through the wall, but connected, go as not to allow the cold air to play 
upon the water in the trap. 
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ing the waste-pipe of the wash-hand basin or bath 
directly into the drain or soil-pipe, carry it down per se 
and let it discharge above the surface of the water in a 
ventilated siphon-trap. By this means any danger of 
bad air from the drains entering the bedroom through 
the wash-hand basin waste-pipe is prevented. A sketch 
of the principle here alluded to will be found farther 
on, in Chapter XX VII., under the heading “Scientific 
and safe Water-closets,” Fig. 269. 

I may here add that when the waste-pipe from a 
wash-hand basin goes some distance horizontally, it does 
good in preventing the siphon-action to make the 
waste-pipe a size larger than the siphon-trap, e.y., if 
the siphon-trap be 2 in. make the waste-pipe 21 in. 

For a good job, and especially where the inmates go 
from home for months together, the siphon-trap, 0, of 
the wash-hand basin should be so made as to holda 
good depth of water. Were that depth in all about 
8 in.—thereby giving ie ts 
about 6 in. of water-lock ; 
—due provision would be 
made for evaporation, and 
loss of water-lock pre- 
vented. Instead of adopt- 
ing this simple, yet eftec- 
tive course, I lately saw a 
proprietor going to the 
expense of putting on 
large 2 in. brass stop- 
cocks, which cocks were 


to be shut when the family my 
went from home. Now | ei HOO Te 


not to speak of the pro- 

bable difficulty of Sining Ne ie ey 

these large cocks after a time, there was the danger of 

water being poured into basins when cocks were shut, 

and as it could not get away a flooding might take place.* 
Inside of bottom of wash-hand basin, r, Fig. 206, 


* This actually took place and the cocks were then ordcred to b> 
taken off. Fig. 278 shows a new plan. 
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there is a round brass grating, about 24 in. in diameter. 
This grating is held in its place by a brass screw, which 
passes down through its centre and goes into a small 
brass bar which 
passes across the 
top of the waste- 
pipe, and is sol- 
dered at each end 
to top of waste- 
pipe. Fig. 208 
shows perpen- 
dicular section of 
this brass grating 
bar and nail zn 
Fig. 211. situ, Q Q bein 

bottom of basin; R R is brass grating (of which Fig. 209 
gives top view); sis brass-screwed nail, and v T brass 
bar about § in. thick (Fig. 210 gives top view of brass 
bar); vu vu is top of the lead waste-pipe, B, Fig. 206. 
Outside and around bottom of basin a strip of lead 
about 2 in. broad, or 

1) broader if wished, is 
' | soldered to safe, and 
being made to fit 
round bottom of basin 

it thereby helps to 
keep basin in its place 
when set. Fig. 211 
shows cranes and rod- 
pipe arranged along- 
‘side of wash - hand 
basin, from back to 
front, in place of end 
on to basin, as in Fig. 
206. The water in 
this case enters basin 
by mouth of lion’s 
head, there being a horn at back of lion’s head on out- 
side of basin for supply-pipe to be attached to. The 
cranes need not necessarily be always put on as shown 








Figs. 212 and 212. 
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in Fig. 211, for by placing them as in Fig. 207, the 
pillars are brought nearer each other, while the arrange- 
ment is still kept up of the cranes and rod-pipe being 
alongside the basin. In regard to the 2-in. valve- 
pipes c c, Figs. 206 and 211, there are two ways of 
fitting them in rod-pipes: Figs. 212 and 2138 show these 
two ways. Fig. 212 is an enlarged view of that in Fig. 
206. In Fig. 212 the valve-pipe, c, is put in close to 
that side of rod-pipe to which the waste-pipe, ©, from 
the wash-hand basin is joined. In Fig. 213 the valve- 
pipe, ¢, is placed in the centre of the rod-pipe, and at 
c? a short piece of pipe is soldered on sufficient to pass 
out through side of rod-pipe and be flanged back about 
2in. BB, Figs. 212 and 213, are the brass sockets of 
the two waste-valves soldered to the bottom of the 
valve-pipes. Further verbal explanation is unnecessary, 
as the two drawings explain themselves. 

In wash-basins, baths, &c., with rod pipes, as in 
Figs. 206 and 211, when the basin is empty and 
whether the waste valve is open or shut, a current of 
air often will be found passing down the pipe c, along 
E, and up through the grating of the basin, so that if 
pipes c and & are dirty inside a slight smell may be 
felt by a sensitive person at the basin. To stop this, 
especially if in a bedroom at night, first run off a gallon 
or two of clean water, then put the valve down, and 
leave a few inches of clean water in the basin all 
night. Of course this would do no good against smell 
from the waste-pipe deyond the trap: the trap and pipe 
must do their duty as regards that. 

In the next chapter we proceed to treat upon 
cabinet-stands and different ways of fitting up from 
the above. 


CHAPTER xe 
CABINET-STANDS. 


Tur earthenware wash-hand basins treated upon in 
Chapter XIX. were all circular, with a simple rim at 
the top, but, as wiil be seen from the cabinet-stands we 
: are now to speak of, while 
OY the hollow in the centre 
forming the basin or 
water receptacle is the 
—— same, the simple 13-in. 
Fig. 214. rim is now transposed 
into a large square top, with soap and brush-holders, 
all together forming one piece of earthenware, as per 
Fig. 214. 
In some cases the shape of the top of the cabinet- 
stand, in place of being square, may be either angular 


or have rounded front, as shown by Figs. 215 and 216. 
They are also made with back and sides as per Fig. 217. 















o, 215. Fig. 216. 


Having settled upon the shape of and got his cabinet- 
stand, ‘which we will suppose is a square one, as shown 
in Fig. 214, the plumber has next to get the wooden 
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stool upon which it is to rest. The style of this stool, 
however, depends upon the way in which it is intended 
to finish the wood-work of the cabinct-stand. Ti eg: 
the wood lining were intended to be put round the front 
and sides of stand, just as in Fig. 206, then the stool in 
this case may have 
four legs, two at 
back and two at 
front, just as in 
Fig. 206. Wewill, 
however, suppose 
that the stand is 
not to be lined in 
down to the ground, or close to it, all the way round, 
in which case the wooden stool which is to support the 
cabinet-stand, as also the necessary cranes and pipes, 
&e., will only have two legs, one at each back corner, 
as per Fig. 218. 

In looking at Fig. 218 it will be at once seen that 
such a stool, with only two legs, could not stand of 
itself, and far less could it support such a wash basin 
as that of Fig. 214; conse- , 
quently, while “the plumber is 
working at it, and before the 
stool is fixed in its place, a tem- 
porary leg has to be put in at 
its front. When fitted up, the 
stool is fixed in its place by 
means of the top bar v, Fig. 218, 
which top bar is a piece of wood S33 
from about 2 ft. 6 in. to about 
3 ft. long, as the case may be, 
and 4 in. broad and I in. thick. 
This top bar is checked into the 
back of the two back legs, as 
shown at w w, Fig. 218—or 
rather as intended to be shown, 
for the engraving has the bar v nailed against the 
back legs instead of checked into them—and firmly 
fixed by means of screws. The stool being set up in 

H 3 














Fig. 218. 
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its place against the wall, this top bar v, Fig. 218, is 
then firmly fixed to another wooden bar of the same 
<~eg] size which has been firmly 

IV fixed to the wall, as per x, 

| Fig. 219. The wall in Fig. 
219 being supposed to be 
\ either a brick or a_ stone 
one covered with plaster, the 
wooden bar x is shown flush 
\ with plaster, the plaster being 
cut out to allow it to be so. 
When, therefore, the bar x, 
WW Fig 219, is firmly fixed, and 

SSS then a considerable weight 

ea may be quite safely placed on 

the seat of the stool, more especially as this seat 
itself is supported by two iron brackets, as shown 
at y, Fig. 218. The length of each arm of these 
iron brackets may be, say from 14 in. to 18 in., one 
arm being firmly screwed to back leg of stool, and 
‘ the other arm supporting 
a slip or bar of wood as 
long as the breadth of the 
top of the stool extends 
outwards. This slip of 
=>» wood may therefore be 
about 2 ft. long by 4 in. 
broad and #2 in. thick. 
Screws about 1} in. long, 
put in near y, Fig. 218, 
will therefore fix iron 
bracket, wood slip, and 
seat of stool all together. 
Around the outer top edge 
of the stool wood doubling 
wats about lin. high and 13 in. 
eee broad is placed for the lead 
safe. The height from floor to the top of the back legs 
will, in this case, be about 2 ft. 5 in., the top of wooden 
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lee being level with the top of cabinet-stand. In some 
cases, however, asin Figs. 220 and 221, the height of 
the back legs will berabove 3 ft., extending up about 
9in. or so above the top of cabinet-stand. This extra 
height is to suit a difference in the style of fitting up 
pipes and handles, and in the arrangement of the 
marble or mahogany. Fig. 219 shows section from 
back to front of a simple style of finishing either the 
marble or the mahogany at top, while the supply and 
waste for stand are regulated by three pull-up knobs, 
one of which, the waste, is shown at z, Fig. 219. In 
Fig. 220 another s« 
style is shown, N 
the knobs resting 

on the marble | 6F 

shelf which goes 7 [2 J 
_along at the back \\ 
of the standN 

about 9 in. above \\*4 















basin, as shown \"* 
at a, Fig. 220. 
In cases where 
there is a strong N 
pressure of water © 
on supply-pipe N j Pele 

to basin this \E ae Se 

pressure may be ~ MACE 

regulated by Bigs Sal, 

putting on a good $-in. or 3-in. gas stop-cock, as at 
B, Fig. 220. This prevents the incoming watcr from 
rushing up over basin and wetting all and sundry 
near it. If, however, it is only the pressure on > 
cold-water pipe that is extra strong, then the small 
cock should be put on the pipe coming from cold 
cock. In fitting up the marble at Fig. 220, the front 
piece at c should be so fitted as to come out easily — 
when wished without moving the top, so that the 
plumber may have easy access to arrange or repair his 
fittings. The neglect of this (which should be provided 
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for as far as possible in all cases), is often the cause of 
unnecessary expense and annoyance afterwards. 

Fig. 221 gives an idea of the large square cabinet- 
stand shown in Fig. 214, fitted up with hot and cold 
water, the cranes and waste-valve being worked by 
means of pull-out knobs and pulleys. In this case they 
are arranged from left to right as hot, waste, and cold, 
the particular words, “ Hor,’’ ‘ WASTE,” and ‘ COLD,”’ 
being engraved, or otherwise marked, each on its own 
appropriate knob. In other cases, if wished, the 
arrangement may be hot, cold, and waste; the rod-pipe 
in this latter case being put to the one side, and the 
cold, if off the main with an extra strong pressure, may 
have its knob made to turn round, being fixed on to the 
spindle of a screw-down stop-cock, in the place of pull- 
ing out like the other two. In order to get a proper 
hold of it, this cold knob may in this case be also made 
larger than the other two, and, owing to its being in 
the centre, this extra size will be no objection. ‘The 
outer rim of all such knobs for serew-down cranes ought 
to be properly roughened or indented, so that a firm 
hold may be got of them. In place of a round knob, 
however, some prefer a four-pronged handle, as per 
Vig. 237, for the screw-down stop-cocks. In Fig. 221 
we see three pieces of marble, pD being the large square 
horizontal top piece, with large hole in its centre, which 
appears to rest on cabinet-stand. £ is perpendicular 
breast-piece which rests on p as shown, and to which 
the back-check lifters are attached, and through which 
the pulls work. A small piece of marble is also re- 
quired at each end of 3, being put on at right angles 
thereto. ¥ is an oblong horizontal top-piece of marble, 
covering in space between E and the wall. This top- 
piece, F, should be readily movable at pleasure, so as to 
allow the plumber to get at fittings. The front piece, 
gE, Should also be movable when required. The plumber 
also on his part ought so to arrange his cranes, &c., in 
position, or with couplings, as may be necessary, so that 
repairs may be easily made. If the expense be no 
objection, a 4-in. stuffing stock-cock may be put on 
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underneath the basin stand, z.e. between it and the 
floor, upon both the hot and cold supply-pipes, so that 
the water could be easily turned off the basin fittings 
when necessary without interfering with anything else. 
The hole in lever handle of said stuffing stop-cock 
should, in this case, be of an oblong square shape, and 
the top of pillar, which goes into it, made to fit, and of 
the same shape, so that the handle could only be put 
on the one way—viz., to stand across when shut. If 
these stuffing stop-cocks were put on as described, then 
the 2-in. regulating stop-cock above referred to could 
be dispensed with, as the stuffing stop-cocks could serve 
both as stop-cocks and as regulating cocks. In Fig. 
221, G, H, and 1, are the different parts of the mahogany 
lining, while 3 is 
the wooden bar 
going along be- 
tween the two back 
feos of the cabinet- 
stand stool, and 
which, being firmly 
fixed to the wall, } 
prevents it from 
falling forward. | 
Fig. 222 gives en- 
larged perspective 
view of one of the brass back-check lifters, knobs, and 
pulleys, shown in Fig. 221. If the knob k, Fig. 222, 1s 
brass, as well as the flange 1, then both may be well 
silver-plated, so as to correspond with the other 
furniture of the cabinet-stand. The end m of pull, 
to which the chain is attached, is swivel-jointed, so- 
as not to twist the chain when the knob is turned 
round after being pulled out, to keep either a crane 
running or the waste-valve up, as the case may be. 
And to assist in keeping the back-check lifter itself 
from turning round, a small projection ought to be 
left on it when cast, as shown at Nn, Fig. 223. It 
is often a great nuisance when this projection at N 1s 
omitted. In Fig. 228 the distance from oto Pp is fully 
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12 in., while the distance from o to @ is 34in. In 
other cases, where » 

f | there is room and 

fi it is either desired 

or iS necessary, 
the distance from 









}, to Q may be made 
‘longer, as wished. 
In Fig. 223, r is 
the back tighten- 
Hig. 223. ing-upor jam nut. 
Fig. 224 gives cross sectional view of the pulley s, Fig. 
223. <As will be seen, this pulley has a deep groove in 
it all round for the chain or cord to work in. A very 
good chain is a small size of the patent copper 
chain, same style as used for window-weights. 
Fig. 225 is section of a cabinet-stand fitted up 
against a lath and standard partition. In 
Fig.224.this case the wash-hand basin-stool may be 
only a wooden shelf, no legs being needed, as the 
iron brackets can be screwed up against the wooden 
standards, while the pipes may be placed in the 
, space between the laths and 

| | standards. 

Fig. 226 is an enlarged view 
of the pull-up back-check 
lifters and knobs shown at z 
and A, 219 and 220. The knobs 

may be either of brass or china, 
| or other material, according to 
taste. In Fig. 226, tris the 
marble or mahogany through 
which the pulls work. The lead 
syphon-traps for the foregoing 

cabinet-stands may be 2 in. in 
| diameter, and no harm will 
be done to put I4-in. brass 
cleansing screws into them. 
The general size of the waste-pipe is only 2 in. in dia- 











Fig. 225. 
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meter, but no harm, but good, would often result to make 
it 23 in., especially where it goes some distance horizon- 
tally. In fitting on the marble top, the portion at 
front, as at D, Fig. 221, should not be kept any broader 
than is necessary for strength, as it is disagreeable for 





Fig. 226. 


the parties using the wash-stand to have to lean for- 
ward too far. In arranging his basin on the stool, the 
plumber ought therefore to see that at most his stool 
only projects about 4 in. beyond the outer top edge of 
his basin or cabinet stand. In setting his cabinet 
stands and basins the plumber generally uses putty, or 
a mixture of putty and white-lead, and to make the 
putty adhere, the bottom 
of the basin is well [~ 
rubbed with a softened |2==33===== 
Picee Of fallow, Or 4 |2=========—== 
tallow candle, or the F 
bottom of the basin may |: 
be heated and then 
rubbed over with the 
tallow. We have thought 
that the omission of this Fie. 227 
use of the tallow was hoe 
perhaps the reason why the oil from the putty sometimes 
appeared through the basin. 

In houses fitted up with a hot-water cistern (not a 
close tank) and a small boiler at back of kitchen fire 
for the supply of the hot water to the house, it is well, 
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while drawing the hot water direct from the boiler, as 
already explained in connection with Fig. 191, Chapter 
XVII., that the water going into the boiler should be 
as warm as possible. To effect this, cause the water 
going into the boiler to come from the top of the body 
of water in the hot cistern, where the water is warmest, 
and to do this, on supply-pipe to boiler place a crane with 
long piece of 3-in. brass or copper tube attached to it, 





Fig. 228. 


and with float-ball, as shown in Fig. 227. The highest 
end of this brass tube should be kept 2 in. or 3 in. 
below the surface of the water. In order to prevent 
the crane sticking, use a ground one, and upon its key 
fix a brass washer as at v, Fig. 228, then file down the 
key so that it cannot stick fast in the barrel. Any 
other. plan, however, which answers the purpose, and 
causes the hot water from the top of the hot cistern to 
enter the boiler, may be adopted. 


OHAPTER XXI. 
KircHEeN-SInks AND URINALS. 


KircHEN-Sinks are made of various materials—some- 
times of wood, and often with wood lined with lead. 
In some places, again, iron is the material generally 
used, while in other cases slate and stoneware sinks are 
adopted; and so on. ‘The brasswork for the wooden 
sink may be the same as that shown at Fig. 176 for the 
wooden bath, only in this case a size smaller may some- 
times serve. At Fig. 174, the bath is shown resting 
upon the floor; the sink in many cases will be raised 
up upon a stool. 

Fig. 229 is perpendicular section of wooden sink 
resting upon a wooden stool with four legs, one at each 
corner. In Fig. 229 the inside size of wooden sink is 
supposed to be 2 ft. long, 1 ft. 5 
2 in. broad, and 8 in. deep, but it 
may be made of any size, and a lead 
safe may either be put under it or 
not, as wished, or according to its 
site. All the siphon-traps of 
kitchen-sinks, should have brass 
trap-screws, as at v, Fig. 229. 
Another may also be put on, as at 
w, Fig. 229, or thereabout, for when grease is put down 
the sink it often sticks fast about there.* Fig. 230 gives 
a view of a wooden sink lined with lead, and with high 
back, through which the supply- pipes cotne, and to which 
the cranes are attached, asshown. ‘The sheet-lead used 


* The waste pipes of kitchen sinks should discharge into an outside 
disconnecting water trap, which may, if desired, have a grease col- 
lecting division in it. My No. 2 Trap, page 215, is often used in 
connection with sinks, while a special grease collecting trap may be 
had from Messrs. J. & M. Craig, Kilmarnock, if wished. They also 
make first-class enamelled fireclay sinks which are strong and clean. 
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may be 10 lbs. or 12 lbs. per square foot for bottom 
: and 6 lbs. to 8 lbs. for ends and 

sides. In Fig. 230 the sink has 
14-in. or 2-in. lead overflow- 
pipe and 3-in. lead syphon-trap, 
‘| just as in Fig. 229. The brass 
overflow-grating and the socket 
for plug are, however, different. 
Tig. 231 gives view of a brass 
overflow-grating 42 in. by 
12 in., as used for either a lead- 
lined sink or bath. Fig. 2382 
is section in situ of a 3-1n. brass 
socket and plug for either a 
wooden bath or sink lined with 
lead. By comparing Fig. 231 
Hig. 230. with Fig. 177, and Fig. 232 

with Fig. 176, the difference in the style of the brass- 
work for a plain wooden bath and one lined with lead 
will be at once seen. In Fig. 282 the brass plug, w, 
shown is sunk in centre; for sinks many use the plug 
raised in centre, with projection similar to that at x, 
m Fig. 233; but for my own 

part I approve of the style 
shown in Fig. 232, as less apt 
to break the dishes. Fig. 233 
is sectional view 7m situ of a 
brass cleansing screw for syphon-trap of kitchen-sink, as 
above referred to. When the syphon-trap gets choked 
up, the cover, x, 1s screwed off and the stuff taken out. 
4-in. or 2-in. cleansing-screws are a good size for 
general use; they are made larger, but I approve of 


= Te the size 
f-3 6 
»SL-2-- 








Fig. 231. 


stated, be- 

cause the 

Fnotelipantt rato tinn de larger often 

get so stiff 

Eigegees that they 

will not turn, and the size given serves the pur- 
pose. 
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Fig. 234 is an iron sink, or “ jawbox” as it is called 
in the west of Scotland, with a screw-down tube-crane. 
In Glasgow, e.g., these are in general use for the 
kitchens in the lower and middle-class houses. They 
are generally placed at the window, which is the cause 
why a tube crane is shown in Fig. 234, and the reason 
why the handle is inclined q_ . 
to one side in place of 4) 


panes on the top 1s toallow 2 —— 
the shutter to close. Sup- NG VE 
posing the distance be- Ce. 

tween the bottom of the Fig. 233. 

shutter and the floor to be 2 ft. 6 in., then the top of the 
sink will just be kept about 2 in. below the shutter ; this 
will make the sink a very proper height and leave 
room for the joiner’s wood. The rule for placing the 
sink at window is to keep the inside line of the top edge 
of end next shutter on a line with the daylight of the 
window-frame. In soldering on his screw-down tube- 
crane, the plumber must 
see that it projects suffi- 
ciently into the sink to 
allow the handle to turn 
freely after the wood 
lining has been put on. 
And to the joiner I may 
here say, that he may 
dispense with the use of 
nails for that portion of 
the upright wooden 
lining immediately be- 
fore the syphon-trap, as 
it often requires to come 
off; therefore, 13-in. brads or “sprigs” will do. In place 
of brads, some use screws here. Many local brass-founders 
make screw-down tube-cocks, but those made by Guest 
and Chrimes are in large demand; consequently, while 
I formerly approved of their work in connection with 
other things, they must excuse me pointing out a fault 
in connection with these, and it is simply this: that, 
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although I have seen scores of them put on for some 
time back, in, I think, most cases the nut at the end of 
the barrel was too slack—turning round quite easily 
with the fingers—and, as a consequence, a few days 
after the crane would be put on, the tube would not 
stand up properly, while fe a moni at the key. 
_, A partial remedy for this was to squeeze 
Aims, the nut of over aoa in the vice. The 
proper remedy, however, is for the 
makers either to reduce the size of the 
hole in their nuts, or else to leave the 
malescrews larger—not merely thicker 
at the point as has been so often and 
so stupidly the case, but of the same 
thickness all the way up, so that the nuts referred to 
may fit tightly. Considerable improvement might also 
be made in regard to the stuffing-box, or in the material 
used for stuffing. Only two days ago one of the water 
company’s officials made a complaint to me on this latter 
‘point. J made an objection to Lambert’s cranes that 
T the bush and screw so 
often gave way; he re- 
taliated by condemning 
Guest and Chrimes’s 
cranes because the stuff- 
ing-box did not keep tight 
sufficiently long. Now 
which of these well- 
known firms or their imi- 
tators will be the first to 
remove the objections 
above made ? 
Fig. 236. The sizes commonly 
employed of the iron sinks, or “jawboxes,” shown in 
Hig. 234, are, for small houses, 21 in. long, 134 in. broad, 
and 8 in. deep, or 24 in. long by 14 in. broad, and 8 in. 
deep. or larger houses, iron sinks 27 in., 30 in., and 
36 in. long, are used; they can be had, however, either 
smaller or larger than these sizes, up to 6 ft. in 


length, 





Fig. 230. 
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Fig. 235 shows how the wooden stool which supports 
both the iron sink and its lead syphon-trap is made. 
As the bottom of these iron sinks is slightly rounded, 
the two cross-bars of the stool must be made slightly 
concave on the top to suit. Tig. 236 is longitudinal 
section, showing how the iron sink, wooden stool, and 
syphon-trap come together, and how the syphon-trap 
is supported by its top being simply beaten out and 
turned over upon the wood as shown, the slip of the 
horn of the iron sink into the top of the 
lead syphon-trap being made good with 
putty. In setting these sinks, they should 
be kept a little lower at the end next 
the outlet, so that all the water run into 
the sink may flow freely away. In Fig. 

234 only one crane is shown; but if 

there be hot water in the house, another 8: 287. 
tube-crane may be put on alongside the one shown. 
The one farthest off may have its handle right on the 
top; and if that interferes with the closing of the 
shutter, the bottom of the shutter may be cut to suit. 
If, however, the plumber is aware, when fitting up his 
sink, that hot water is to be put in, by keeping the 
sink a little lower the shutter will not require to be 
cut. 

_ In the foregoing remarks I have supposed that every 
particular house has a private or internal water-supply 
for itself. In many cases, however, a 
number of small houses will only have 
one water-supply between them, say, a 
well set up in back court. In order to 
prevent undue waste of the water, it has 
been found necessary to so construct this 
well as that it shall only run so long as 
the hand is held to it. If a common 
screw-down bib-crane be employed, it is 
nothing unusual for it to be left running 
for hours at a stretch; consequently, such 
a well as Kennedy’s self-closing well is now being 
generally put up. One style much used is that with 
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the round iron case, about 9 in. in diameter and about 
3 in. deep, with a round handle projecting through its 
face, as per Fig. 238: a weighted lever attached to the 


spindle inside causes the crane to shut when- 
| ever the hand is removed. 
Y FF! We come now to urinals; but after what has 


been said upon wash-hand basins and sinks, I 
need not take up much space with them. They 
are of various styles—high-backed and low- 
backed, round-backed, flat-backed and cornered. 
Fig. 239 is section of a high-backed cradle urinal 
with a 4-in. screw-down stop-cock at y, and a 
2-in. lead syphon-trap at z. I have often used 
Lambert’s 3-in. stop-cocks for these urinals, the 
upper part of the round disc with the four screws 
in 1t being so exposed and finished flush with 
the wood as that the top cover could be easily 
unscrewed and a new india-rubber washer put in 
without removing any part of the wood lining. In 
addition to the foregoing exposed crane, another crane 
is often put on underneath the woodwork, somewhere 
where the plumber can get access to it; 
this latter crane is intended to serve as 
a regulating crane to prevent too much 
water running into the urinal at once 
and overflowing it. Fig. 240 is a section 
of a small flat-backed urinal 77 s¢¢w. When 
| the wooden lid a is lifted it pulls a cord 
| which opens a crane and causes the water 
| to run all the time ld is up. The ld 
may be held up with a spring-catch during 
use. Another style is to place a crane 
under the floor immediately before the 
urinal, which causes the water to run so 
long as any party is in the position to 
use the urinal. In Glasgow, however, 
and some other places unlimited running of the water 
at urinals is now prohibited {except where parties have 
water-meters I suppose), and the water must now be 
drawn either from a cistern having a Waste -preyenting | 





Fig. 239. 





Fig. 240. 


KITCHEN-SINKS AND URINALS. 167 


apparatus similar in principle to that used for water- 
closets, or else a self-closing cock must be put on. 
J. Taylor and Sons, of London, make self-closing cocks 
for the purpose, and so do Lambert and Sons, but those 
of the latter especially appear to me to be rather com- 
plicated-looking affairs. In several places where I have 
come across them lately they do not exactly please 
those who used them. Taylor, too, in my opinion, might 
dispense with a considerable amount of his brass, and 
make them much simpler. Taylor’s does not appear to 
work so well sideways. William Ross, and Wallace and 
Connell of Glasgow, have lately brought out self-closing 
cocks. A cock that sometimes causes annoyance is 
Lambert’s diaphragm cold water one, from the rattling 
noise it sometimes makes when running, especially on 
high pressure. Hven the “globe” hot one, with 
spindle and washer extra, has the same fault. I pre- 
fer the nose cock patented by Messrs. Cooper, Jones, 
& Cadbury, which is much cheaper, and serves for 
either hot or cold water. Screw-down tube-cocks for 
either hot or cold water are now made by other parties 
on a similar principle. 

In various localities the water supplied acts upon 
the lead in a deleterious manner, so that if water which 
has lain for any considerable time in a lead cistern or 
pipe be drunk, it is apt to have a bad effect upon the 
system, whether of man or animals. To meet such 
cases a “ lead-encased block-tin pipe ”’ has been manu- 
factured, and also “ tin-plated sheet lead ’’ for cisterns. 
The offices of the patentees and manufacturers are at 
09, Bridgewater Street, Liverpool, and at 15, Finsbury 
Place South, Moorgate Street, London, where full 
information will be got upon application. This pipe is 
not merely washed or coated with tin, but is a com- 
pound pipe, a tin pipe enclosed within a lead one. I 
am not aware of their having been used in Glasgow, 
the Loch Katrine water having been pronounced pretty 
safe in practice. They have been in use in other places, 
however, for years. ‘They ought to serve well for beer 
pipes; for spirits I have often used block-tin pipes— 
same 9s used for gas. 


CHAPTER XXII. 
Guascow Locu KatrinzE WATER-SUPPLY. 


As showing how the water-supply to the various houses 
in a city is taken off from the water companies’ iron 
main pipes, I may now point to Fig. 241, which shows 
the style and mode of attachment of the 3-in. under- 
ground stop-cock and screwed ferrule, both brass, as 
allowed to be used by the Glasgow Water Commis- 
sioners for connection to their water-pipes. The dis- 
tance between the stop-cock and the ferrule is about 
2 ft. The stop-cock must not be riveted, but have 
tightly-fitting 
nut and washer. 
In order to get 
access to thestop- 
cock when neces- 
» sary, it must be 
surmounted by a 
proper stop-cock 
case, with lid, which case is set upon bricks. ‘The depth 
of the stop-cock under the surface of the street may be 
from 1 ft. 6 in. to 2 ft. When deeper it is often unne- 
cessarily difficult to get at. For handiness, an extra 
stop-cock is often put in on the pavement, or some other 
suitable place. As the body of the stop-cock in street is 
generally concealed from view, it ought to be a rule that 
all underground stop-cocks, such as in Fig. 241, should 
be put in straight across the street. ‘This enables the 
plumber to properly turn off and on the water with ease, 
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and so save time. At Glasgow, which is celebrated for 
its first-class water-supply, “from the bosom of the far 
famed Loch Katrine, the height of the water in 
reservoir at Mugdock above the mean level of the water 
in the harbour is about 317 ft. The whole of this 
ereat pressure, however, is not allowed to be wasted by 
being let on to the lower parts of the city, for by a 
system of check-valves the pressure about Argyle Street, 
é.g., stands at about 45 lbs., or about 100 ft. throughout 
the day, and at night it may rise up to about double 
that. The full pressure is, therefore, kept for the 
higher portions of the city, where it is required. The 
weight of the lead service-pipes off the pressure, as 
regulated by the Glasgow Water POR OE. 1s as 
follows :— , 

Zin, diam. internally, 7 lb. per lineal yard. 

#in. do., do. 10 Ib. do. do. 


lin. do, do. 14 lb, do, do. 
li in. do. do. 18 Ib. Osis, 005 


I think these weights, as specified for the different 
sizes, very good, and when put in so a first-class job is 
made. For London I see the weights for the same 
sizes are rather less—viz., 4 in., 6 lb.; 2? in., 9 Ib.; 
1 in., 12 lb.; and 12 in., 16 Ib. per yard, I “expect, 
however, that the London pressure will not therefore 
be so strong as that of Glasgow. If not so strong, 
then pipes when put in of these weights will 
make a very good job, 7.¢, when the pipe is pro- 
perly. made—viz., of the same thickness all round. 
The practice now of putting on screw-down cranes 
saves the pipes greatly by preventing concussion when 
being shut. Although, as stated above, {-in. ground — 
stop-cocks are allowed off the Water Company’ smain ~ 
pipe in street, for sizes at or above 2 in., slide-valve 
sluices must be used. 

As partly related on the granite tablet built into the 
pediment erected over the entrance to the Loch Katrine 
aqueduct, the Loch Katrine Water Works were de- 
signed in 1853 and 1854, Robert Stewart being then 
Lord Provost. The Act of Parliament was got with 
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the aid of Lord Palmerston in 1855, and the works 
commenced in the spring of 1856, Mr. Andrew Orr 
being then Lord Provost. An opening ceremony took 
place near the top of Loch Chon on the 20th May, 
1856, and on the 14th October, 1859, the water was 
first admitted into the aqueduct, her Majesty Queen 
Victoria personally turning the sluice. ‘The water was 
introduced into Glasgow on 28th December, and by 
March, 1860, the supply was general throughout the 
city. In token of their appreciation of the genius and 
skill of their engineer, the ‘Town Council and a number 
of the most influential citizens entertained Mr. J. F. 
Bateman toa banquet on the 28rd October, 1860. The 
cost of the whole works amounted to upwards of 
£900,000, the distance traversed being fully thirty-four 
miles. The work was completed in less than four years. 
As Mr. James M. Gale, the present engineer to the 
Glasgow Water Commissioners, observes, it is a work 
which will bear comparison with the most extensive 
aqueducts in the world, not excluding those of ancient 
Rome; and it is one of which any city may well be 
proud. The distance between Loch Katrine and the 
reservoir at Mugdock is 252 miles. Of these 13 are 
tunnelled, 32 are iron piping across valleys, and the 
other 9 miles are open cutting and bridges. Where 
the ground was cut open the surface was restored after 
the aqueduct was built. At the bridges the aqueduct 
is covered with timber, to prevent its being choked by 
snow. Grooves are left in the masonry to receive stop- 
planks, and discharge-sluices put in for repairs. Over- 
flows exist at a number of the bridges to discharge the 
water, if it should be necessary to stop the flow sud- 
denly at any point. The reservoir at Mugdock has a 
water surface of 60 acres, and a depth when full of 50 
ft. ; it contains 548,000,000 gallons, which at this date, 
November, 1875, is equal to about 17 days’ supply. In 
November, 1863, the average quantity of water sent 
into Glasgow from Loch Katrine was about 17,000,000 
gallons a day; the quantity consumed for domestic 
and other uses independent of that supplied by meter 
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being then 39 gallons a head.* The average daily 
quantity sent in during the three months of July, 
August, and September, 1875, was 31,300,000 gallons, 
or 52 gallons a head over all; but deducting 7 gallons 
for meter supply, and 7 gallons for other trade purposes, 
we have a daily supply of first-class water, sent into 
Glasgow for domestic use alone, to the amount of 38 
gallons a head per day. Of this large supply a con- 
siderable quantity runs to waste owing to defective 
fittings ; but, as Lord Provost Bain lately remarked, it 
is perhaps as well for Glasgow that this waste should 
go on for the benefit of the Glasgow sewers as that it 
should overflow into the river Teith. One fault of 
this, however, is that while the greater part of the city 
receives abundance of water, some few very highly- 
situated portions get none: consequently, looking to this 
and to the rapid growth of the city, the Water Com- 
missioners have adopted stringent measures to prevent 
waste. Besides causing waste-preventing apparatus for 
water-closets and urinals to be used, as already ex- 
plained, they have a body of inspectors, about twenty 
in number, and mostly plumbers, whose duty it is to 
examine all fittings, and cause them to be put into 
proper working order when out of repair, and also 
to see to it that proper fittings are put in. 

In 1863 the annual revenue was £90,000, with a 
domestic rate of one shilling and fourpence per pound 
of rental. In 1875 the revenue amounted to £126,000, 
with the rate reduced to eightpence per pound of house 
rental. At present Glasgow is supplied from Mugdock 
reservoir through two iron pipes each 86 inches in 
diameter, but other two are being put in as quickly as 
possible. J am indebted to Mr. Gale’s courtesy for this 
information. In the foregoing remarks no allusion is 
made to the Gorbals Water Works, which are com- 
paratively small, and cannot of themselves even pro- 
perly supply the smaller portion of the city on the south 
side of the river. 


* In Glasgow for some time back the Sanitary officials have been 
striving to have all water for drinking and culinary purposes supplied 
off the main direct. This should be aimed at as far as possible every- 
where. 


Tic 


OHAPTER XXIII. 
Pumps. 


A sIMPLE pump is the common lift-pump shown in 
Fig. 242. In this case, the pump-head B is of lead, 
and is securely fastened by screws or bolts to the 
wooden plank c. D is a 3-in. copper chamber, in which 
the valves work. £ is lead pipe, 13 in. in diameter 
internally, and from 16 Ib, to 22 Ib. per yard, 
according to the depth of well. F is the 
handle, which, being pressed down, as is 
supposed to be ‘the case in this sketch, pulls 
up the working-box G, and so opens the 
lower, or under valve H, as shown. The 
cause of the lower valve opening when the 
working-box G is pulled up is the pressure 
of the atmosphere upon the surface of the 
water in the well into which the lead tail- 
pipe E dips. Wheng, Fig. 242, is pulled up 
from nH, it tends to form a vacuum; but 
instead, the valve at u opens, and first allows 
any air which may be in the pipe E to escape 
upwards, above H, and fill the space between 
cand u. The handle being raised, pushes 

Fig. 242. the working-box or bucket, a, down again 
towards H, but so soon as this is attempted to be done, 
the valve At H closes—in fact, the valve at H closes when- 
ever the upward motion of G@ stops—and the valve at a 
opens, thus allowing whatever is between Gc and H to get 
above a, and so, with several moves of the handle rf, 
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the air between G and the surface of the water in the 
well is all taken out, the water following up after it ; 
and so, the working of the handle being continued, the 
water rises up E, past H and a, into the head B, and 
thence out by the spout, and continues so to run as 
long as the pump is worked and the supply of water in 
the well continues. It will be observed, of course, that 
the valves at G and 1 both open upwards. The top of 
the copper chamber D stands up about aquarter of an inch 
in the bottom of the lead head B, so that any sand or 
such like coming up the chamber p may not fall back 
again into it. ‘The greatest depth from which such a 
pump, as in Fig. 242, will properly lift the water, is 
about 28 ft. below the valves in chamber p. The 
reason of this is that the power which forces the water 
up the tail-pipe & during the working of the pump can > 
only do so to the extent of its strength. Now, as the 
greatest strength of this ‘‘ power,” viz. the pressure of 
the atmosphere, is only equal to the height of a column 
of water 30 to 34 ft. high, it follows that, allowing a 
margin for the working of the valves, about 28 ft. is 
the greatest depth from which the pump will work 
freely. Another point for consideration when fixing 
up the pump is the difference between the well when 
full and empty. The mean pressure of the atmosphere 
is about 14 lbs. to the square inch, so a column of 
water about 32 ft. high, and equal in sectional area to 
one square inch, will weigh about 14 lbs., and thus the 
pressure of the atmosphere and the column of water 
counterbalance each other. From this we see that if 
we know the number of pounds of pressure on the 
square inch, we may get the number of feet of water 
by multiplying by 24, or 2 2-7ths, thus: 14 Ibs. by 
2 2-7ths = 32 ft., which comes pretty near it. Mer- 
cury, again, is about thirteen times heavier than water, 
and as was discovered by Torricelli in a.p. 1648, a 
column of mercury about 29 in. or 80 in. high, 
according to the density of the air at the time, counter- 
balances the pressure of the atmosphere, and so 293 in. 
for mercury x 13 for water again gives 32 ft, 
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It must be understood that it is only at the surface 
of the earth that the pressure is about 14 lbs., or equal 
‘ 32 ft. of water; as we ascend, the pressure gets 
ess. 

Previous to the time of Galileo, it does not appear 
that any philosopher considered the weight of the 
atmosphere had anything to do with natural pheno- 
mena. The inventor of the air-pump was Otto Guericke, 
in or about A.D. 1650. I may here explain Torricelli’s 
experiment :—Take a glass tube, hermetically sealed 
at. the one end, and say + in. in diameter internally, 
and 3 ft. long. Fill it quite full of mercury, then stop 
up the outlet firmly with the finger, then turn up the 
tube and insert its lower end into a vessel 
containing mercury, as per Trig. 2424. When 
the finger is removed the mercury will be 
seen to sink down a little in the tube, until 
it stands about 380 in. higher than the surface 
of the mercury in the vessel. This per- 
pendicular column of mercury 30 in. high 
is prevented from falling down into the 
vessel by the pressure or counterbalancing 
weight of the atmosphere. ‘The notion that 
FL___, ‘nature abhors a vacuum,” or that she is 
== {]===| always able to prevent one being formed, 
would therefore appear to be wrong, for a 
vacuum exists inside the glass tube above 
the 30 in. of mercury. The weight of the atmosphere 
near the surface of the earth is about 14 oz. to the 
cubic foot, while the weight of a cubic foot of water at 
its maximum density —about 39:1° Fahrenheit — is 
about 624 lbs., or 1,000 ounces; the water, in this case, 
is therefore 800 times heavier than the air. Mercury, 
again, is 10,000 times heavier than air. 

When a pump is newly finished, or has been some 
time unwrought, and no water in the chamber, it is 
sometimes difficult to start it at figst. By pouring a 
little water, however, into the e ber, it is soon all 
right. This water softens the leather of the valves— 
when they are of leather—and also prevents the air 
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which passes up through u from getting back again. 
Another style of pump with copper barrel and lead 
head is the square lead-headed pump in square wooden 
case. This style of pump is largely used, the wooden 
case or box in which it is placed serving to protect it. 
The pump is much the same as in Fig. 242, only 
as the head in this case is square, and 
is placed in a case, it is supported and 
held fast by wooden fillets. In the upper 
portion of the front of case there is a 
door with lock upon it to gain easy 
access to the interior. Fig. 243 is an 
enlarged view of the 3-in. working-box, 
or bucket, shown at c, in Fig. 242. 
1, Fig. 248, is piece of good stout leather, 
din. thick, and 15 in. broad, put round 
the top of the wooden working-box, the 
rough, or flesh side out; it is secured by 3-in. copper 
tacks, as shown. The leather is pared off a little where 
the tacks are put in, so that when driven in the heads 
of the tacks may not come into contact with the inside 
of the chamber. ‘The two ends of the leather are made 
to overlap each other a little, both ends, however, being 
pared down, so as not to increase the paar 
thickness. J, Fig. 248, is the bottom of 
the iron pump-rod, divided into two |} 
prongs, the prongs passing down through ‘(f= 
the wooden box, and being secured at the | 
bottom by means of rivets or nuts. Fig. ¢ 
244 is view of the wooden under-box 
and valve shown 7 situ at H, Fig. 242. 
This under-box is tapered to suit the 
taper in the bottom of the copper chamber. 
To fix it in its place, hemp dipped in melted 
rosin and grease is wrapped round it at the grooves 
shown at LL, Fig. 244. When the plumber afterwards 
wishes to remove the under-box, he heats up the outside 
of the bottom of the copper chamber by setting fire, say, 
to a few wood shavings, which, melting the rosin and 
grease, releases the box. m, Fig. 244, is the clack- 
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valve, formed of a piece of leather about } in. thick. 
Above the leather, and attached to it, as shown, is a 
piece of cast lead ‘about 3 in. thick, and about 12 in. 
long, and 1? in. broad. Fig. 244 is a perpendicular 
sectional view. Sometimes the under-box is fitted 
with a bent piece of rod iron, In shape as per J’, 
Fig. 243, minus the upper part J, for the purpose of 
drawing it out. Fig. 245 is an iron pump, working 
upon mee same principle as Fig. 242; the chamber in 
it may either be its own iron, pro- 
perly bored, or a copper chamber 
may be inserted if wished. 

Fig. 246 is a 3-in. brass lift-and- 
force pump, mounted on cast-iron 
frame, very suitable for a country 
house, where it is wished to pump 
the water from a well under the 
ground up to a cistern in the garret 
or uppermost flat, for distribution 
through the house. It may be had, 
of course, of different sizes, either 
=== smaller or larger than 3 in. ; but 3 in. 
== is agood working size. The interior 
diameter of the chamber of the pump 
being 3 in., the interior diameter of 
the tail-pipe n, Fig. 246, and of the 
rising main, 0, will be ie in. The 
under-box in this case may be either of the style shown 
in Fig. 244, orit may be made of brass, in place of wood. 
The working-box, however, is generally of brass, with 
cup leather, and may have either a clack-valve or a 
spindle-valve. Another valve is placed upon the rising 
main at p, Fig. 246, which valve at P, opening up- 
wards, keeps all it gets and helps to prevent the weight 
of water in the rising main or ascension-pipe, 0, from 
‘pressing continually upon the stuffing-box a, or other 
parts of the pump below it. The reason why I have 
mentioned 1}-in. pipe for the 3-in. pump is because a 
larger size is unnecessary, and to put in a smaller size 
does not give either the pump, or the person who 
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works it, the same fair-play. rR, Fig. 246, isa copper 
air-vessel, about 8 in. across. It is put on as shown 
(or the rising main may be led out of its top, as per 7, 
Hig. 247), in order 
to cause the work- 
ing of the pump 
to be easier, and 
its delivery more 
regular; by its aid ve 
the water in the 
rising main —1in 
place of being 
jerked along it 
every time the 
working-box 1s 
raised —is made 
to flow continu-| 
ously, the elasti- 
city of the air in 
the air-vessel pre- 
venting this jerk- 
ing. When the 
well is both deep, 
and the tail-pipe 
of the pump also 
goes a consider- 
able distance hori- 
zontally, an extra 
valve is often put 
in upon the tail- 
pipe above the 
water level; ano- 
ther plan some- 
times adopted is 
to put on an air- 
vessel upon the Fig. 246. 

tail-pipe, as close | 

as convenient to the under valve of the pump. As 
the cistern to which the water is being pumped up is 
generally out of sight, and at a considerable distance 
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perhaps from the pump, some means should be taken 
to inform the party pumping when the cistern is full. 
For this purpose, a 3-in. or #-In. warning-pipe is led 
from the cistern 4 in. below the overflow-pipe, to the 
vicinity of the pump, so that when the cistern is full, 
the water flowing out of this warning-pipe tells the 
person at the pump when to stop. In order to keep 
small stones and stuff in well from getting 
into the tail-pipe, the bottom of the end 
which goes down into the well is closed 
up and a few inches, more or less, as the 
case may be, from its bottom, the lead 
tail-pipe is bored full of small holes about 
+ in. or 2 in. in diameter; a sufficient 
number must be made to allow the water 
= to fill the pipe quite freely. In place of 

Fic. 947, boring the pipe itself a round perforated 

o, (- . ° . 

im strainer, whose diameter will be about 
double or treble that of the pipe, may be put on. This 
strainer is what is used when the tail-pipeisiron. As the 
areas of circles are to one another as the squares of | 
their diameters, it follows that, allowing a margin for 
the extra friction on the smaller holes, it will take fully 
forty 4-in. holes, or about twenty 2-in. holes, to supply 
a 14-in. pipe properly. In practice it is better to err 
upon the safe side by putting in a few extra than too 
few. 

It is a common and often useful practice to put on a 
3-in. bib-crane, say a good lever-handled stuffing nose- 
cock, at s, Fig. 246. By this means water can be 
drawn direct from the pump. In giving a partial 
reproduction of Fig. 246 in the June, 1875, number of 
the Manufacturer and Builder, published in New York, 
I observe the editor stating that instead of using a 
large cistern in the upper flat from which to draw off 
the water, it has of late become customary in New 
York for the pump to be placed in the lower flat, while 
the handle is situated in an upper flat, a long piston- 
rod, with the requisite guides, being carried up from 
the pump to the handle. The rising main pipe, a, being 
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carried up to near the pump handle, and a crane put on, 
the water is drawn as directly and as cool as possible 
from the well. As the tail-pipe of the pump may hang 
down perpendicularly into the well about 30 ft., it is 
necessary to support it properly. This can be done by 
fixing up two strong planks horizontally inside the 
well, each end of plank being thrust into a hole cut for 
it in each side of the well. One plank may be put in 
about 10 ft. down and the other about 20 ft. down. 
Holes are cut through the boards for the tail-pipe to 
pass through, and with the help of a good lead flange 
about 91in. in diameter, which rests on the board, and 
which is soldered to the lead tail-pipe, the said tail- 
pipe is thus supported. Regarding working down a 
deep well, it is sometimes dangerous to go down a well 
which has been some time closed up. Before doing so 
the plumber ought first to lower down a candle and see 
ifit will continue burning all the way to the bottom, or 
to the surface of the water in the well. If it goes out, 
independent of falling into the water, or adrop of water, 
&c., falling upon it, then the air is foul, and it would be 
at the risk of his life and a piece of supreme foolishness 
for any one to go down (unless with diving-bell appa- 
ratus) until the well has been left open some time and 
the air purified so that the candle will continue to burn 
properly and the man to breathe freely and safely. 
Dashing down several buckets of clean water helps to 
unprove the air in awell. Or for a dangerous well the 
following plan may be adopted :— Take as many feet 
as required of 13-in. zine or other handy pipe, and 
attach a wide mouthpiece at its bottom. ‘To this 
mouthpiece (right in centre) suspend a lighted candle. 
When this lighted candle is lowered with the pipe, the 
flame causes a current upwards of the foul air, upon 
which a down current of fresh air sets in to supply the 
place of the foul. The working-boxes or buckets of 
the foregoing pumps are pierced in the centre, and 
with valves in them. Another style of pump is that 
shown in Fig. 248—which gives sectional view of a 
plumber’s hand force-pump—where, instead of the 
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working-box or bucket, a solid plunger is used. "When 
the plunger rises the water follows it, the under-valve 
opening up and allowing it to do so. When the 
plunger is pushed down the lower valve shuts, and the 
water rushes up the rising-main or outlet pipe, forcing 
open the rising-main valve, which keeps all it gets. 
The hand force-pump shown in Fig. 248 is generally 
used by plumbers to clear service-pipes which have got 
choked up. The small stop-crane, with coupling, shown 
on outlet pipe (which in this case is flexible, being 
made of india-rubber or leather) of Fig 248, is put there 
for a different purpose. In this case, instead of being 
used to pump 
water, it may be 
made to pump air, 
serving as a first- 
class testing- 
pump for the 
gas pipes in, say, 
a large newly- 
erected house. 
The modus . ope- 
randi is to close 
up the ends of all 
the pipes, and the 
small stock-cock 
shown in Fig.:248 
being connected 
with the main 
di gaspipe, the 
pump is set agoing. If there are many large escapes 
in the gaspipes, then the air will rush out at the holes, 
and these holes, or improper connections, can be traced 
out. If the pipes be all right, this is proved by pump- 
ing air into them until a certain pressure is put on— 
not too much ; then the stop-cock being shut, the pamp 
is uncoupled from it, and in a few minutes, the stop- 
cock being opened, the confined air rushes out with 
some force and noise. If, however, there be a small 





Fig. 248. 


escape, this is shown by the air coming out with little 
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force, or, sufficient time being allowed, no air coming 
out at all. 

I have said that a pump will not lift the water from 
a greater depth than about 30 ft., yet, as many wells 
are several times 30 ft. deep, it is necessary to lift the 
water from that depth by some means or other. In 
this case, by lowering the pump down into the well 
until it comes to about 28 ft. or somewhat less from the 
surface of -the water, the water may be sent up to the 
required height. To work the pump or pumps in 
this situation long iron rods are required. In very 
deep mines a series of pumps is used. The lowest 
pump raises the water so far and discharges it into a 
small cistern ; into this cistern the tail-pipe or suction- 
tube of the pump next above dips, which pump raises | 
the water into another cistern, and so on until the sur- 
face of the earth is reached and the desired height for 
the outflow attained. One long rod, or “ spear,’’ set in 
motion by a steam-engine and the necessary machinery 

above, is sufficient to set all the various piston-rods of 
the different pumps working. 

T cannot enumerate all the various varieties of pumps 
and the different styles of working them, by means of 
levers, eccentrics, cranks, and wheels, for their name is 
legion; but what I have said will serve to show the 
principle upon which pumps work. 

Fig. 2484 shows vertical section of a pump invented 
by Mr. Laurence Jordan, of Milton-next- 
Sittingbourne, Kent, which can lft the 
water, although it has only one valve, 
viz. the one in the working box. This 
is effected by the use of the side water 
receptacle, which is attached on a level 
with the barrel of the pump. 

I cannot enumerate all the various 
varieties of pumps and the different 
styles of working them, by means of 
levers, eccentrics, cranks, and wheels, 

Vig. 2484. for their name is legion; hut what I 

have said will serve to show the prin- 
ciple upon which pumps work. 





CHAPTER XXIV. 
Tur Hypravuuic Ram. 


THERE is another interesting and useful machine for 
raising water which I may shortly describe, viz., the 
hydraulic ram. This instrument is self-acting, and 
when once properly set agoing it will go on working 
away day and night without intermission for an in- 
definite period. Its action is due to the inertia of a 
moving body of water. In Fig. 249, u is the source of 
the water supply, v the position of the ram, say 100 ft. 
vi (it may be somewhat less or much 

4 Aa more, according to site, only the 

E distance must not be too little, or 

the ram refuses to work) from v, 

and 10 ft. lower. wis the house, 

5 lf say 300 ft. or yards from ram, 

Bf and its uppermost flat, where the 

\ cistern is, about 90 ft. higher than 

“g. nally ram; X 1s the supply-pipe to ram, 
and y the rising-main from the 
ram tothe house. zis the pipe or 
drain conveying away the waste water. Fig. 249, there- 
fore, shows the position of the ram relative to its source 
of supply (which may be either a running stream or a 
lake, &c.) and point of delivery. In Fig. 250 an idea 
of the ram itself is given. At a the water enters, and 
rushing along, it gets exit at B; but, under B, we see 
the valve c; the water rushing along comes into con- 
tact with c, and exerting its power upon it, suddenly 


Fig. 249. 
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lifts it up or closes it. This closing of c so suddenly, 
tends to at once arrest the motion of the water in the 
pipe A, which water had a certain amount of momentum 
in it corresponding to its height and the size of the 
pipe. Owing to its possessing this momentum, the 
water, so soon as it has shut the valve c, immediately 
opens or forces up the valve p, and so much of it 
passes through and gets above p. ‘This done, the valve 
D closes, keeping all it gets. The valve c now again 
falls, simply owing to its own weight, and the water 
rushes out as be- 
fore; but again 
c is carried with 
it, which closing 
causes the water 
to again open D, - 
and fill the air- 
vessel k, so far. 
From this alter- 
nate closing or 
working of c and 
p, it will be seen 
that in a short 
time a consider- 
able quantity of 
water will have 
passed bp; this 
water, therefore, att ars 
after it has filled Beas 

E so far, compressing the air in it—which air acts as a 
sort of spring—flows up the rising main F towards the 
receptacle for it at the house. Ifwe suppose the internal 
diameter of the pipe at a to be 2in., then the internal 
diameter of the pipe at F may be 1 in., and the quantity 
of water which a ram of this size will supply may be 
about one thousand gallons, more or less, according to 
circumstances, in the twenty-four hours. Rams, how- 
ever, can be had of various sizes, from one with 14-in. 
inlet and 2-in. outlet, to one with 4-in. inlet and 2-in. 
outlet, the latter throwing up about five thousand gallons 
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aday. Some plumbers have fitted up their rams with 
3-in. inlet pipe and only 1-in. outlet ; this causes greater 
friction in the ascension pipe, and I also fear more 
noise. Many consider the proportion of the fall to the 
rise in rams should not exceed 1 to 10; thus if the fall 
of water to ram—taken perpendicularly—be 7 ft., then 
the height to which the water will be sent above the 
ram will be about 70 ft. If the fall be 20 ft., then 
the rise may be as much as 200 ft. and so on.* The 
quantity saved of the water passing through the 
ram may be taken at about one-tenth; thus for 
every ten gallons that enter the ram, one gallon 
is sent on to the cistern or reservoir, in or near the 
house. G, Fig. 250, is the snifle valve, a section of 
which is shown in Fig. 251. This Fig. 251 is a brass 
bolt with hole drilled up its centre as shown, for the 


* In the Engineer for January 7th, 1876, a correspondent states 
that with a fall of 20 ft. the water was sent up 160 ft. above the ram, 
the quantity lifted being 20 gallons per minute. The length of the 
discharge pipe was 700 ft. 

In the same journal again, but under date January 28th, 1876, Mr. 
William W. Fyfe, of Aberdeen, gives the following table of results, as 
obtained by rams made and fitted up by his firm:— 
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The falls were so low, in cases 5 and 6, that the waste could not be 
measured, and 7 and 8 are pumping rams, lifting pure spring water 
while being driven by impure streams, which, of course, require a 
greater expense of power. 
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valve to work forwards and backwards in. ui is the 
end towards the interior of the ram, 1 the outlet, which, 
as will be seen, is very small, just large enough to 
admit the point of a pin. The use of this small valve 
to the ram may be said to be somewhat analogous to 
the use of a man’s nostrils to him. The man may 
speak, although his nostrils are stopped up, as when he 
has a cold, but he will speak all the better when they 
are clear. 

After having been sometime in use it has often hap- 
pened that the air-vessel of a pump, or ram, becomes 
useless on account of the air at first contained in it 
having somehow vanished, cither the water having 
absorbed it, or else the air has slowly passed through 
the water as does sewage gas through the water in the 





Fig. 251. 


syphon-trap of a water-closet. Or, again, @ small 
hole somewhere may be the cause. To provide for this 
some parties attach a small stop-cock to the air-vessel 
near the top, by means of which air can be admitted 
when necessary. Professor I’. E. Sweet suggests 
another remedy, viz., to place in the air-vessel some 
sperm oil, the floating of which on the surface of the 
water prevents contact between the air and the water, 
and thereby acts as a sort of check-valve to keep the 
air imprisoned. I have as yet had no experience of 
the working of this, and merely mention it. Mr. 
MecTear, of St. Rollox Chemical Works, made some ex- 
periments for me as to how this oil would act in keeping 
back gases from passing through water-locked syphon- 
traps, but it was found to be useless for that purpose. 
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A mineral oil such as heavy paraffine, non-inflammable 
at less than about 400 degrees, would be more suitable 
where it could be applied. Mr. Townsend has long 
used this latter in keeping down bad smell at the 
urinals ; the parafiine being made to float on the top of 
the urine. 


CHAPTER XXYV. 
THE SIpHon. 


SrPHONS are used to transfer various liquids from one 
vessel or cistern to another, and, on a large scale, to 
empty lochs or pits of water wherever the water at the — 
outflow end can be discharged at a sufficiently lower 
level than the water to be emptied. 

The power or force which causes a siphon to work 
is the pressure of the atmosphere upon the surface 
of the water on the inlet side, 
combined with the greater 
weight of water at the outlet. 
Hence the greatest height 
over which a siphon will lft 
the water will be about thirty 
feet. By a simple experiment 
it is easy to show the action of 
the siphon. k, Fig. 252, 1s 
the vessel to be emptied, t the 
vessel to be filled. m is the 
siphon, and wn the tube to 
charge the siphon by. 0 isa ee. 
short pipe through which 1g 
liquids or air may be admitted into the close vessel kK. 
K being full and 1 empty, the lower end of the siphon is 
either closed up with the hand or by shutting the stop- 
cock—if one be on upon the end next t—and the mouth 
being applied to the small pipe at nN, the air is all sucked 
out of the siphon m until the water begins to come 
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into the mouth, the hand and mouth are then with- 
drawn and the water from K passes up and down m 
into t. During the rush-off of the water the flow can 
be stopped at will by simply pressing the finger or 
hand closely upon the mouth of the pipe at o. In 
Fig. 252, the top of the round vessel x is shown as 
arched; were it made quite flat on top, and of sheet 
tin not extra strong, then upon the rush-off of the 
water being suddenly suspended by stopping up 0, the 
top of the ‘vessel would collapse or fall in so far owing 
to the pressure of the atmosphere upon it. 

In Fig. 252, the pipe n is shown as long as the 
siphon, but it may be used much shorter, and with a small 
stop-cock upon it at its junction with the lower end of 
the siphon. The discharge would be greater with n shut. 

Another way to charge and start a siphon where the 
pipe is asp ore is to fix a stop-cock or sluice-valve on 

3 each end, and a 2-in. (or larger) brass 
trap-screw at the highest part of the 
siphon. The two cocks being shut, the 
cover of the trap-screw is taken off and 
| water poured in until the siphon is 

YY 7 quite full and all the air out. The trap- 

Hig. 253. screw cover being put on again, and 
screwed up tightly, the two cocks are opened simul- 
taneously and the water flows. In other cases, again, 
siphons are charged with a force-pump. 

Fig. 253 is known as the Wirtemberg siphon; when 
once filled with the liquid it remains filled so long as it 
is held perpendicularly. When one end of this siphon 
is immersed in water or wine, &c., then the balance is 
disturbed, and the liquid in the end not immersed being 
heavier relatively to the air than the liquid in the 
immersed end is to the liquid in the vessel, the effect 
is that the liquid to be drawn off flows out at the end 
pot immersed. 

In regard to Fig. 252, it must be understood that 
the pipe N does not necessarily form a part of the 
siphon, for without the pipe n the siphon m can be 
charged by sucking the lower end of m. 
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Certain natural phenomena and also some curious 
tricks are produced by the action of the siphon. 
Intermittent springs are examples of the former, and 
the ‘“‘ vase of Tantalus” is a specimen of the latter. 

I observed in opening that the greatest height over 

_ which a siphon will lft the water is about thirty feet. 
That refers, of course, to the height above the surface 
of the water to be lifted. If, however, for some parti- 
cular reason the siphon has to dip down, or traverse a 

» valley before rising over the hill, then the perpendi- 
cular height from the bottom of the valley to the top 
of the hill might be much more than thirty feet. 


CHAPTER XXYVI. 
Fiow oF WATER THROUGH PIPxs. 


Ir sometimes happens that after a plumber has put in 
his water supply-pipes, say from one cistern to another, 
asin Fig. 254, or from a cistern to a kitchen-sink or 
bath, that the water refuses to flow from the one cistern 
to the other, or from the cistern to the water-tap. Of 
course this may occur owing to the pipe having got 
choked up with some foreign substance, such as rags, 
paper, wood, or lime, &c., or owing to the worthy 
plumber having 
made a “solid 
joint,’ but that is 
not what I wish to 
refer to here. 

In the cases I 
wish to speak of we 
shall suppose that 
no water has yet 

Fig. 254, . been put into the 

cisterns whatever, 

and that the connecting-pipe between the two cisterns 
is so Clear that it can be blown through quite easily. 
The water being let on to the cistern p, Fig. 254, and 
P filled, it is expected that upon looking into the other 
cistern Q that it will also be filled, or at least be filling 
up as quickly as possible, instead of that, however, the 
cistern Q is perhaps found to be empty. The reason for 
this is that the pipe R connecting the two cisterns has 
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not been put in properly. Instead of that portion of 
it which goes horizontally being put in quite level, or, 
if off the level, put in as per dotted line s, Fig. 254, 
with a valley in the centre, so that no air could lodge 
in it, the pipe has been put in with a rise in the centre, 
as shown at R, Fig. 254, and the consequence is that 
when the water runs down from P a portion of it gets 
over the ridge at R and fills up the pipe beyond so far ; 
this, however, imprisons the air at r which to the 
extent of a glassful or a tumblerful or so (according to 
the size of the pipe) cannot get away, being jammed in 
betwixt the water upon each side of it, upon which it 
floats. if the cistern P were a considerable height 
above the cistern Q, then the pressure of the water from 
p might force the air before it. In this case, however, 
both cisterns are on the same level, and the pressure at 
rR only a few feet—about 5 or 7 as the case may be. 
To get the water to run the plumber may adopt either 
of the following three courses most suitable in the cir- 
cumstances :—T'irst, if the position of the pipe will 
allow of it, he may press down the pipe at R, doing 
away with the ridge or rise there, whereupon the air 
will of its own accord rise up through the interior of 
the pipe and the water begin to flow into a. Second, 
he may apply a hand force-pump (see Fig. 248) to the 
mouth of the pipe in Pp, and by pumping in water force 
the air out at the end of the pipe at a, and theair being 
once out the water soon rises up into Q and fills it. 
Third, he may pierce the pipe at the highest part of the 
rise at R with a nail, and through the small hole thus 
made the imprisoned air will come blowing out; so soon 
as that air is out the water immediately flows onwards 
and upwards into q@ until the water in the cistern @ 
stands at the same level as the water in p. This would 
be the case supposing the distance between the two 
cisterns P and Q was several hundred yards and the 
internal diameter of the pipe only lin. or even less; 
but, of course, the greater the distance and the smaller 
the pipe the slower the flow, as the friction of water in 
motion through pipes is very considerable. This friction 
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takes place against the sides of the pipes, the friction 
of the particles of water amongst themselves being very 
little. 

I have said that the plumber’s “ third ”’ plan would 
be to pierce the pipe with a nail; this is a very common 
thing for plumbers to do with leaden pipes when they 
wish to let out either air or water, and after the hole— 
which is only sent through one side of the pipe—has 
served its purpose it is plugged up with a small picce 
of good wood, say pine, and the plug being cut off flush 
the lead is riveted over it to keep it in. 

_ It occasionally happens that the plumber has to pro- 
vide for the continual gathering of air in a pipe when- 
ever the cistern hap- 
pens to get empty. 
+ In this latter case 
| he may either put on 
a small stop-cock (a 
3-in. gas stop-cock 
often serves the pur- 
pose), to open and 
shut with the hand 
whenever necessary, 
as at T, Fig. 255, or 
instead of the stop- 
cock an air-pipe may 
be put on, as at v, 
Bigg rbh, Fig. 255, the top of 
said air-pipe being carried up higher than the top of the 
cistern so that no water may come out when the draw-off 
cock is shut suddenly. The reason why a small stop-cock 
or an air-pipe is spoken of as being put on at T, Fig. 255, 
is because the pipe at Tis higher than at v, and conse- 
quently air lodges at tT; were tT lower than v and the 
pipe between T and v straight, no air would lodge. 

It was mentioned above that the friction of water in 
motion through pipes was very considerable, and in 
consequence the fiow of the water was retarded very 
much thereby. ‘This effect of the friction is known as 
the “loss of head.” In connection with this, and 
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before proceeding farther with my own remarks, I may 
here quote the following interesting observations which 
formed part of a leading article in the Building News 
of date December 4th, 1874 :— 

‘When water is conveyed from one tank or reservoir 
to another, by means of a long pipe, there is a certain 
amount of resistance offered to it by the surface of the 
pipe; this resistance is proportional to the surface of 
the pipe, and will, therefore, be greater for a small 
than a large pipe; it is also very nearly proportional 
to the square of the velocity at which the water is 
moving. ‘The retardation caused by this resistance 
prevents water from rising to the same height again 
after passing through a long pipe,* and occasions what 
is termed a loss of head, the head of water being the 
height of the surface of the reservoirs above the orifice 
of discharge at the lower end of the pipe. To find the 
velocity of discharge from a pipe, multiply the head by 
the diameter of the pipe, and divide by its length (all 
in feet), then multiply the square root of this quantity 
by the constant number 50, and the result is the 
velocity in feet per second; if this velocity is multi- 
plied by the area of section of the pipe (also in feet), 
we obtain the number of cubic feet discharged in a 
second of time; and this multiplied by 61, gives the 
number of gallons. For example, if the head is 32 ft., 
the diameter of the pipe 4ft., and its length 100 ft., 
the velocity of discharge will be 20 ft. per second, and 
the area of section being one-fifth of a foot, the dis- 
charge will be 4 cubic feet, or 25 gals. per second. 
We have here supposed the pipe to be quite straight, 
without curves or bends, but as these are usually of 
frequent occurrence in pipes of considerable length, a 
much greater amount of retardation takes place, and 
the velocity of discharge decreased thereby. If the 
change of direction of a pipe is made with a sharp 
elbow, the retardation is much greater than with a 
rounded turn; when the angle of deviation is 40°, 
with a sharp elbow, the loss of head due to the turn 

* Tn connection with this point, see remarks on Fig. 257. 
K 
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is one-seventh of the head of water due to the velocity 
at that point. For an angle of 60°, the loss is rather 
more than one-third; and for 90° the loss is nearly 
equal to the head itself, or the water is momentarily 
brought nearly to a standstill. In general, however, 
the change of direction is made with a circular bend, 
and the larger the radius of the bend the less the 
resistance caused by it: thus, if the radius of the bend 
is five times that of the pipe, the loss of head in a 
deviation of 40° is only one thirty-second ;-where the 
angle is 60° it is one twenty-first, and for 90° it is 
one-fourteenth.” 

In’ order to afford some further explanation of the 
practical working of this, I proceed to explain some 
experiments I made. I took a lead pipe 2 in. in 
diameter internally and 50 ft. long. The end at which 
the water was poured in was bent up 6 ft. high, and 
ah the outlet end 

===} 4 , only 1 ft. high; 

| 22 the height of 
i 4 the inlet above 
_SJ** < the outlet being 
* thus 5 ft. When 
the water flowed 
full bore out of the lower end it only rose up into 
the air about 3in. high, thus showing a loss of head 
of about 4ft. 9 in.; when, however, the orifice was 
contracted to +in. in diameter, then the water spouted 
up into the air about 3 ft. high above the orifice. The 
explanation of this latter result is that for the amount 
of water emitted from the contracted orifice there was 
a proportionately less retardation by friction than when 
the water spouted out full bore from the uncontracted 
ipe. 
: is another experiment I took a small gas pipe of 
only +in. bore and 72ft. long. I joined it at the 
one end to a small cistern, as per w, Fig. 256. The 
top of this cistern was 3ft. 6in. higher than the 
orifice of the other end of the pipe, which other end 
was bent up as shown at x, Fig. 256, about 6 in. above 





Fig. 256. 
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the ground. The length of the horizontal portion of 
the pipe lying along the ground was, therefore, about 
68 ft. Water was poured into the cistern at w, and at 
first it ran away very freely ; but latterly more slowly. 
I considered the outflow too little, and believed air in 
the pipe to be the impeding cause. I therefore put my 
mouth to the orifice at x, and blew in as hard as 
possible, trying to blow the air out at the other end; 
but it was no use, the 3ft. 6in. of pressure at the 
cistern end being too much, it seemed, to blow against. 
I therefore temporarily raised the end of the pipe at x 
as high as the cistern w, and waited a little, when the 
water at the end x rose up as high asin w. I then 
blew into the end x again, when several bubbles of air 
came up through the waterin w. The end of the pipe at 
x was then lowered down again to its original position, 
Gin. above the ground, when, so long as the supply 
continued at w, the water poured out freely from the 
orifice at x, coming with such force as to rise up full 
bore into the air about 4 in. high, as per y, Fig. 256. 
This 4in. rise of the water while coming out full 
borewas no great height, yet seeing that the pipe was only 
+in. bore and 72 ft. long, and the pressure or head of 
water above the orifice only 38 ft. 6in., 1t was pretty 
ood. 
; I tried how much water came in a given time, and 
found that it took six minutes to run off one gallon, 
which was at the rate of 240 gals. aday. From this 
it will be seen, therefore, that in a }-in. pipe, 72 ft. 
long, with a head in the cistern, above the orifice, of 
3 ft. 6 in., the loss of head when the water flowed out 
full bore was 3ft. 54in. It must not be supposed, 
however (and this is a point I wish to draw particular 
attention to), that this 3 ft. 53in. of loss of head at 
the orifice, as per y, Fig. 256, means that the water 
will rise no higher. If any one thinks so, then he 
thinks wrongly ; for, in reality, this 3 ft. 53 in. of loss 
of head simply means that when coming out full bore 
out of the orifice the water, in this case, though with 
a head of 3ft. 6in., after passing through a }-in. pipe 
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72 ft. long, comes so slowly that the strength of the 
current is only able to cause the water to spout up into 
the air Jin. high. If, however, the orifice of this }-in, 
pipe be contracted, which I did by squeezing it together 
with a pair of nippers, then the water spouts up at 
once to nearly 2 ft. above the orifice, as per z, Fig. 256. 

Further, as showing the loss of head does not mean 
that water, if properly guided, refuses to rise up to its 
level after passing through a long pipe, I put another 
small cistern upon the outlet end of my 72 ft. of }-in. 
pipe, and set it up as per A, Fig. 257, at the same level 
as the cistern w, Fig. 257. I then poured water into 
w, and it soon rose up in A to the same height as in w. 
At least, if there was any slight difference in favour of 
w, it was so slight that I was unable to detect it. If, 
however, I had either put on a small bib-crane, as at 
B, tse 207, or instead pierced a hole there, then so 

-—4 long as either was 
open the water 
e would be pre- 

vented from rising 
up into the cistern 
Fig. 267. A. This is one 
thing that engineers have to consider when drawing out 
their plans for the water-supply of towns. They must 
put in pipes of such sufficient size as that, when the near 
or low end of a street, &c., is drawing off water, sufficient 
water will be left to supply the other end. 

From the foregoing it is apparent that friction 
retards the flow of water very much, yet, even although 
the distance between two cisterns be ereat, if sufficient 
time be allowed, versus friction, the water will ulti- 
mately stand at the same level in both cisterns, unless, 
indeed, where the connecting pipe is so small as to 
allow evaporation to show a fraction of difference in 
favour of the first cistern. Of course, evaporation may 
affect the first cistern also; but said first cistern being 
nearer the fountain-head, or having a larger and quicker 
supply, evaporation need not be taken into account 
regarding it. 
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As an example of the distance which water can flow 
between cisterns upon the same level I shall quote the 
following, kindly given by a correspondent of the 
Building News (p. 189, January 29th, 1875). “ At 
Ely station on the G.E.R. is a tank which supplies the 
engines with water; at Ely Junction is a smaller tank 
built for the same purpose. The tanks are on a level, 
are 13 miles apart, and are connected by a 38-in. pipe 
laid under ground descending from the larger tank, and 
ascending to the bottom of the smaller one. The water 
is pumped into the larger tank at the station, and flows 
into the smaller one at the junction without causing any 





A. 


Figs. 258 and 259. 





trouble whatever. . . . Atleast 20,000 gallons of water 
per day are taken from the smaller tank.” 

In another case water was supplied by gravitation 
through a pipe a mile long, and which, in its course, 
dipped down to the bottom of an intervening glen. 
The cistern receiving the water was not much below 
the level of the fountain-head, and the pipe was not 
more than an inch bore, and no difficulty was experienced 
in getting the cistern filled. ie 

1 shall close this article upon the Flow of Water with 
a quotation from a paper read before the Philosophical 
Society of Glasgow, December 2nd, 1874, by Mr. 
Alexander Morton, relative to experiments made by 
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him upon fluid jets and induced currents. Mr. Morton 
has kindly permitted me to do so :— Beep 

“The apparatus shown in section by Fig. 258, consists 
of a simple conoidal nozzle screwed into the body of the 
inlet or supply-tube, which nozzle, when supplied with 
a head pressure of water of from 8 to 10 ft., discharged 
a jet vertically to within 1 ft. of the height of the 
supply level, when there was 
little or no rotary motion in the 
jet on leaving the nozzle. To 
prevent this revolving motion I 
used a cross piece, shown in plan, 
Fig. 259, in the wide end of the 
nozzle, as I found it almost 
impossible to get steady results 
without it. Water falling freely 
through a tube, although per- 
fectly straight and free from any 
knees or bends, has always an 
inclination to revolve in some 
direction in its onward course, 
and often leaves the nozzle with 
such a velocity that the jet 
becomes broken into spray at a 
short distance from it. Certain 
knees and bends so increase the 
revolving motion, that the cen- 
trifugal force on issuing from 
the nozzle may nearly equal the 
impelling forward force of the 
jet; hence the necessity of a 
‘cross piece’ in every experi- 
ment, as steadiness and accuracy 
are of the greatest importance in obtaining definite 
results. With the apparatus, Fig. 258, suspended by a 
flexible india-rubber tube, as shown by Fig. 260, the 
reaction of the jet may be approximately obtained by 
measuring the angle to which it has been deflected; but 
in my experiments, to obtain the greatest deflection with 
a given area of nozzle was my sole aim. To define the 
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exact reaction of a given jet formed no part of these 
experiments ; but when the ‘cross piece’ was in place, 
the simple conoidal nozzle, delivering freely into the 
atmosphere, gave the greatest reaction, and the impelled 
jet rose to the greatest height. 

“The apparatus shown by Fig. 261 has a trumpet- 
mouthed discharge-tube, the narrow end or throat of 
which is of exactly the same form and size as the simple ~ 
nozzle, Fig. 258; and when supplied from the same head 
of water it will deliver more than double the quantity 
of water ina given time of that issuing from the simple 
nozzle ; therefore the velocity of the jet at the throat 
must be also more than double, as the areas of both are 
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Fig. 261. 


exactly equal. It may be asked, why such an increase 
in quantity ? In answer, I can only say that I account 
for it through some unknown or not yet satisfactorily 
explained action of the enlarging jet. This action we 
can see going on within the tube, and can prevent it by 
greasing the internal surface when water is the fluid 
passing through it; but within such a tube there lies a 
secret, which may be explained hereafter. I had 
newly finished a gun-metal tube which I considered of 
a better form than any I had previously tried, and 
having polished the inside of it first with fine emery 
and oil, and then with crocus and oil, it was therefore, 
although smooth, very greasy, and on experimenting 
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with it I became bewildered at the inferior and unsteady 
results; but on substituting an old tube not greasy, 
immediately the delivery increased and the results 
became steady as usual, thus proving the fault to lie in 
the greasy tube. 

““T have said that with about 9 ft. head more than 
double the quantity of water would be delivered ; but, 
on lowering the head, thereby reducing the water pres- 
sure, a still greater quantity will issue, even as much 
as three to four times that delivered through Fig. 258, 
with the same head. Near the throat of the discharge 
tube there is a constant vacuum, so that the jet of water 
tushing through the throat attains the velocity due to 
the head plus the vacuum; whereas with the simple 
nozzle, Fig. 258, the greatest velocity through it can 
only be that due to the head alone minus the friction.” 

In a discussion which followed Mr. Jas. R. Napier 
obsorved that he had seen the conoidal nozzle and 
widening discharge tube very usefully applied in the 
city of New York. The town lots were, he believed, 
rated for water according to their area, and the proprie- 
tors thereby became entitled to a certain area of pipe 
from the main. The citizens, in order, apparently, to 
make the most of this right, have manufactured conoidal 
nozzles with widening discharge tubes beautifully 
polished internally. The small end (inserted in the 
main) has the legal area, while from the other a pipe 
of three or four times the diameter may lead to the 
premises. 

On page 197 reference is made to water coming 
through a l-in. pipe a mile long. I may state that at 
the residence of Mr. R. B. Robertson-Glasgow, of 
Montgreenan, Scotland, I took out a #-in. lead pipe 
above a mile long which had been supplying the house 
with water by gravitation from a well higher than the 
house for a number of years back. The pipe being 
eaten and leaking in a number of places, and a larger 
supply wanted, I got orders to take it out and put in a 
2-in. cast-iron pipe instead, and also build a larger 
additional tank. The water is on through the iron 
pipe, the new tank being finished as I am revising this 
edition, July, 1882. 


CHAPTER XXVIII. 
ScIENTIFIC AND SAFE WATER-CLOSETS. 


Many people of late have been troubling their minds 
very much as to whether or not their water-closets 
were safe, and it was amusing to hear some of the 
observations made. One gentleman, c.g., made the 
remark that he felt bound to believe in the truth of the 
statement that gases come through water, ‘‘ for,’ con- 
tinued he, “when I sit down upon our w.c., I often 
feel a cold draught of air coming up, which is anything 
but agreeable!” Now this “cold draught” here 
spoken of is a common complaint, but it has nothing 
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Fig. 262. Fig. 263. 


to do with gas coming through the water, for if it were 
gas that caused the draught in the case above referred 
to, the water in the pan would be bubbling up as if it 
were boiling. Generally speaking, the “cold draught ”’ 
here referred to is a current of fresh air coming up 
between the flooring and the wall, and which, taking 
any opening it can get, blows out between the top of 
the water-closet basin and the bottom of the seat.* ‘This 


* There is room for improvement as to stopping these air passages, 
as while they can admit cold air sometimes into the closet apartment, 
they at other times allow stinking air to pass out of it. Even in 
water-closet enclosures provided with special fresh-air inlet and foul- 
air outlet ventilation, the passage of personal smell when the closet is 
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can be easily cured by simply fixing on with 4-in. 
tacks to that portion of the under side of the wooden 
seat, all round, right above the rim of the water-closet: 
basin, a piece of 4-in. or 8-in. thin india-rubber tube 
about 4 ft. long, as shown under kK k, Fig. 264. Small 
holes are cut out on the under side of the tube (as 
per Fig. 262, which shows cross-section of it), 2 in. 
apart, as per Fig. 263, which shows longitudinal 
section. Of course the distance between the top of the 
basin and the under side of the seat must be made to 
suit the tube, say about, or less, than 4 in. all round. 
In putting on the wood-work, the joiner should see 
that the top and front of the water-closet seat are so 
fitted that they can be taken off and put on quite 
easily, just like a glove. I have of late adopted brass 
slip-bolts for the front. They are sunk flush. 

In regard to putting up a water-closet in the interior 
of a house from which, so far as it and its pipes are 
concerned, all danger from sewer or drain gases may 
be practically debarred, the adjoined sketch, Fig. 264, 
will easily show. The water-closet in the sketch is 
supposed to be situated in the upper floor of a two-story 
house ; but, supposing it were a three or a four-story — 
house, the arrangement of the pipes would be the same. 

A, Fig. 264, is the surface of the ground outside, B is 
one of my patent 6-inch vitrified fire-clay ventilating 
siphon-traps, cis a strong cast-iron grating, 10 in. square, 
and perforated with sixty-four 3-in. holes.* It is let into 
a stone; through the centre of this stone an 8-in. 
round hole is cut. A second grating made of tinned or 
galvanised wire, or perforated zinc, may also be put 
in, as shown, to keep out rats or stones when the top 
grating c is off. By taking off these gratings at c, 
in use into other apartments near—perhaps bedrooms—is often not 
properly guarded against, even although the position marked off for 
the closet should have caused special precautions to be taken when the 
house was being built. Up to this date we are a disgustingly un- 
civilised nation as to this, the general practice being a disgrace both 
to rulers and to people. 

* The grating may be larger and have more holes init according to 


taste. I use the gratings 8, 10, 12, and 18 inches square, with 86, 64, 
100, and 196 holes, as best suits the case. Also see Fig. 293. 
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the hand can be easily got in to clean out the siphon- 
trap B, should such ever be necessary. Tor extra 
_ precaution against 
frost, a lead disc 
may be suspended 
from the iron 
Wire grating, as 
shown at u, Fig. 
274.* In regard 
to the drain into 
which the siphon- 
trap B is led, it 
must be seen that 
due provision is 
made for its venti- 
lation quite apart 
from anything in 
Vig. 264. pb is the 
soil-pipe from the 
water-closet, the 
perpendicular por- 
tion of which is 
supposed to be 
composed of 4- 
inch cast-iron 
pipes, with a 4- j 
in. iron elbow at j 

the junction with Ree Seat | // Poors ROMA Ee Wo 
the fire-clay si- \e Y ... AY 7 \ 
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were for Bramah 
water -closets, I 





pipes to be 44 AG GV 
in. internally.) At Ya i 
the top of the 4- 
in. iron pipe, a 4-in. lead bend is put in, as shown 
* The long frost of 1878-79 has passed, and I have not heard of a 


single case of one of these traps freezing, and 99 per cent. have no lead 
disc. ‘The trap fitted as in Fig. 293 is still less liable to freeze. 
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at E; it goes through the wall, and is soldered to the 
lead siphon-trap Fr. G is the 4-in. cast-iron or zine 
ventilating pipe.* Upon its top a self-acting Induced- 
Current Fixed Ventilator may be placed if wished ; the 
cold or fresh air entering at c rises up through D, £, 
and Gc, and goes out at H, carrying with it whatever 
gaseous exhalations may arise from off the interior 
of the pipe, thereby lessening any danger from the 
soil-pipe by preventing the accumulation of any bad 
gas or foul air within it. J is the safe pipe: it must 
be joined 2 in. below the surface of the water in the 
trap, as shown.t Underneath x x, the two small 
circles show the position of the india-rubber tube put in’ 
to stop the cold air draught as above referred to. Lis the 
water-closet trunk, made of cast iron, it being a common 
pan water-closet that is shown. In connection with 1, 
a new feature is here shown, viz. the two 3-in. venti- 
lating pipes, M and n, leading upwards to the outer air 
from off the top of L; they are put in to carry off any 
foul air which might, from any cause, arise in the 
interior of the trunk x. It will be seen that they act 
upon the same principle as the hot and cold water 
revolymg pipes in connection with a kitchen boiler. 
The cold fresh air comes in down through m, while the 
warmer and lighter air in the trunk rises up through 
n. The lower portion of m projects down into the 
trunk about 5 in., while N goes right off the top. 

As the action of the pipes m and n, Fig. 264 (also of 
A and B, Fig. 265), is continuous, they must be of 
great value for water-closets put up in confined situa- 
tions, or put up in or near bedrooms. I must here 
again observe that these ventilating pipes mM and n— 
whether carried up through the roof, as shown in Fig. 
264, or led out through the wall—must always go up 
or out per se to the fresh air, and upon no account 
can either of them be allowed to be joined either to 


* The iron is best. The soil-pipe in Fig 264 is shown owtside the 
wall, which is a safeguard against sewage gas, and is so ordered in 
the by-laws of the Local Government Board. 

t Orit may be carried through the wall from back of safe, with a 
hinged valve on its outlet end. 
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the soil-pipe or to the ventilating pipe of the soil-pipe. 
Any plumber wilfully acting in defiance of this warn- 
ing may find that he 
may, perhaps, leave the 
way open for a charge 
of manslaughter. Pos- 
sibly a mistake upon 
this point has been the = 
cause of the illness of 
many people, as ex 

plained at Tig. 160, 
Chapter XIV. 0, Fig. 
264, is a ventilator for 
the space or enclosure in 
which the water-closet is situated; a simple hinged valve 
is attached to the bottom, by which it may be opened 
and shut as desired. When opened, an upward current 
is assisted by my Induced-Current Fixed Ventilator 
upon the top. Iam glad to be able to state that Dr. 
J. B. Russell, Medical Officer of the Sanitary Depart- 
ment, Glasgow, and Mr. Kenneth Macleod, Sanitary 
Inspector, express their warm approval of the style of 
trapping and ventilation shown by Fig. 264, and con- 
sider it a decided advance as regards safety upon any 
system of water-closet fitting yet brought before the 
public.* As it is possible some 
may ask how to connect the venti- 
lating pipes M and nN to the iron 
top or cover-plate of the water- 
closet trunk, so that they may be 
firmly attached, and also readily 
detached when required, I may 
say, take a 3-in. brass screwed ferrule p, Fig. 266, and 
fit on a brass nut @ upon its screwed end. To the plain 
end solder a $-in.brass gas coupling R, then to the other 
end of the coupling r the ventilating pipe M or N 1s 
soldered. By means of the coupling 8 the cover-plate 
—s shows a portion thereof—can be easily got away or 








Q SoH 
Fig. 266. 


* This is independent of the particular closet shown, as there are 
better closets than the pan one. 
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detached when wished, For a Bramah water-closet a 
straight ferrule may sometimes be more suitable than 
the bent one P, as the ferrule in the case of the Bramah 
will be let into the side of its small trunk. Instead of 
soldering a gas coupling and ferrule together, the coup- 
ling and ferrule may be got complete from any proper 
brassfounder. In putting on the iron cover of the pan 
water-closet trunk, it should be seen to that it is made 
all tight with putty, especially at the journal. The 
brass bush should rest on the edge of the iron trunk 
when properly done. 

I may here observe, in reference to the pan water- 
closet shown at 1, Fig. 264, that two objections have 
often been made against it, viz. the puff-up of bad 
smell that would often come when the handle was 
hfted (but which the ventilating pipes mM and wn will 
cure), and the copper pan often giving way and getting 
holed in a short time. This latter objection is a com- 
mon fault, as I have seen new pans holed in a few days, 
and often in a few weeks or months, whereas they 
should last for years. So far as the pan was to blame, 
the fault lay in the copper being only coated or pro- 
tected on the one side; for in the cases I refer to the 
pans were not holed from the inside, but from the out- 
side, owing to the urine or medicine overflowing and 
running down the outside of the pan, and where it did 
run down, it eat into the wnprotected copper. It has 
been supposed that the hand-made or hammered pan 
was much better than the spun one, but I consider 
that to be a mere fanciful notion, as those that were 
eaten, as above stated, were hammered pans. A 1}-lb. 
spun pan, while as good as a 14-lb. hammered one— 
1i lb. is the least weight that ought to be used—is 
also a good deal cheaper. To put a stop, therefore, to 
this corrosion of the pans from the outside, and give 
the pan closet fair play, I had manufactured “ double- 
coated’ copper pans, and pans coated on both sides 
are the only ones I have been using for some time 
back. The extra price is not much, while the dura- 
bility has turned out to be considerably greater. The 
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particular coating I wished to introduce was lead, but 
tin being more easily applied has been that generally 
used. Notwithstanding these improvements which I 
made upon it, because it isin such general use, yet 
upon the whole I cannot recommend the pan closet as 
a good sanitary appliance. It has far too much dirt- 
collecting surface about it, the greater part out of sight, 
and all upon the house side of the watcr-trap, too. For 
these reasons its use ought to be discontinued, and 
water-closets upon the ‘“ wash-down” principle em- 
ployed instead, which have nothing out of sight upon 
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the house side of the trap, but in which the water in the 
trap is always open to view, the whole closet being above 
the floor. ‘The closets in Fig. 269 are in this style. 
In regard to Fig. 264, it will be seen that the water- 
closet is placed next to one of the outer walls of the 
house; but supposing the water-closet were situated on 
an upper flat in the centre of the house, the same prin- 
ciple could be adopted, either by having the soil-pipe 
the same as in Fig. 264, with, instead of the water- 
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closet siphon-trap being attached near to the top of the 
perpendicular portion of the soil-pipe, a long piece of 
horizontal, or rather slightly inclined, soil~pipe of the 
requisite length inserted between the 43-in. lead 
siphon-trap and the perpendicular soil-pipe. In this 
latter case the ventilating pipe, in place of being put 
in perpendicularly above the soil-pipe, as per 4G, 
Fig. 264, would be carried up from close to wherever 
the lead siphon-trap was situated, so as to ventilate 
both the perpendicular and horizontal portions of the 
soil-pipe at one and the same time. Or, in place of’ 
adopting this plan, circumstances might cause the plan 
shown in Fig. 267 to be adopted, the soil-pipe at once 
dropping down perpendicularly from the outlet of the 
siphon-trap, and a 2 or 23-in. lead or iron venti: 
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lating pipe being inserted as at T, and carried out 
through the wall, an iron grating being put on as at v, 
and the pipe where it passes through the wall built 
round with cement. v, Fig. 267, is a 44-in. lead 
siphon-trap, with a brass cleansing screw put in wher- 
ever it can be most handily got at afterwards.* Instead 
of the lead siphon-trap v, Fig. 267, which is put in 
above the ground, a 6-in. disconnecting trap, with an 
iron hinged lid and cleansing eye, may be put in as 
per Fig. 268, below the ground. By the simple inser- 
tion of this fire-clay trap, Fig. 268, at the bottom of 
a perpendicular soil-pipe, into which several water- 
closets were branched, complaints from the tenants 

* In May, 1866,I used this style of trapping and ventilation, but it 


would be an improvement to add a ventilating-pipe from the top of 
the outgo of the trap to the outer air, and carried up high enough. 
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above (as in flatted houses) of bad smells and rats have 
often at once ceased. These bad smells were generally 
worse when chemical refuse was discharged into the 
sewer. Had the drains put in been of good vitrified fire- 
clay pipe, properly and solidly laid, and securely jointed 
with good cement, especially in the bottom, and a fire- 
clay siphon-trap put in to stop the sewer gas from 
getting into the house-drain, these sewer smells might 
have been pretty effectually kept out. But bad smells 
are often generated in houses from the common but 
very annoying masonic practice of touching up the 
joints most artistically upon the top, while at the 
bottom they are left quite open. I have not said 
anything about the overflow of the water-closet cistern, 
but instead of connecting it anywhere to the soil-pipe, 
one plan used is to make the air-pipe of the water- 
closet service-box act both as air-pipe and overflow- 
pipe. A better plan is to discharge the overflow to the 
outside, when the water is used for drinking purposes. 
Other styles may befoundin Chapter XV. In Glasgow 
the rule for new work (which came into force Ist 
January, 1876) is that the overflows of cisterns must dis- 
charge at a conspicuous place above ground, outside or 
else overhead, within the premises. 

In connection with Fig. 264, it has been shown that, 
by the insertion of the ventilating siphon-trap 8, direct 
communication with the water-closet soil-pipe and the 
drain has been cut off, thus rendering the water-closet 
safe. How much more, therefore, would fixed wash- 
hand basins in dressing-rooms and bedrooms be made 
practically safe if they were properly fitted up upon 
the same principle? viz. a 2-in. deep-locked lead 
siphon-trap at the basin, with a 24-in. waste-pipe 
leading down therefrom and discharging above the surface 
of the water in a ventilated siphon-trap ; the 24-in. waste- 
pipe being ventilated at its top out to the outer air.* 

Fig. 269 will help to give an idea of a wash-hand 
basin situated on the upper floor of a two-story house, 


* The open air-channel style, shown in Fig. 284, may be used. 
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and the waste-pipe leading down into a ventilating 
siphon-trap under the ground. In this case the waste- 
, pipe does not gene- 

rally require to have 
a ventilating pipe 
carried up to the roof, 
_ as did the soil-pipe 
in Fig. 264, but in- 
stead, the top of the 
waste-pipe may have 
a number of 3-in. 
holes bored near its 
top for ventilation, 
as shown at B, Fig. 
269. An air-pipe, as 


~ \ at p, Fig. 206, is 
\N derstood to be put 
\ \\ : un p 


KK inandled outthrough 
Fig. 269, 












the wall. The size 
of ventilating drain- 
trap at Fig. 269, is 4 in. For full particulars as to 
the basin fittings themselves, see Chapter XIX. 

I have observed of late some persons asserting that 
by putting on a ventilating trap at the bottom, and a 
certain rotating ventilating cowl upon the top, of a 
main soil-pipe having water-closets, baths, basins, and 
sink all branched into it, that thereby the use of a lead 
siphon-trap may be dispensed with, not only for the 
closets but also for the baths, basins, and sink! I con- 
sider such an idea a highly dangerous mistake, for the 
cowl would be of little use when there was no wind, 
especially if the action of the fires in the house could 
have any effect upon the soil-pipe, or, as I have seen, it 
might be stuck fast and its tail to the wind. Then 
every time a closet was used a stinking puff-out would 
take place at each basin, bath, or sink. This is the 
reason, I suppose, why siphon-traps have been put on 
for the bath and sink at Guy’s Hospital,* notwithstand- 


* See Plate VII. in Mr. E. G. Banner’s pamphlet on “ Wholesome 
Tlouses,” published by Messrs. Crosby Lockwood and Co., or Fig. 17 
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ing the trap and cowl above referred to are upon the 
soiul-pipe. Without the siphon-traps the soil-pipe 
would be apt to act as a disagreeable speaking tube, as 
well as a stinking inlet ventilating-pipe. 

Above twenty years ago I saw sinks that had been 
fitted up without siphon-traps, had afterwards to get 
them put in, even although the waste-pipe discharged 
above the ground. It was found that dirty water put 
down one sink caused a rush of stinking air to come out 
at the other sinks. The putting on of the siphon-traps 
stopped this and tended to isolate each sink or house by 
itself, and so not only remedied a nuisance but also 
acted as a barrier to disease germs entering the house 
through the waste-pipe. 

Before closing this chapter upon scientific and safe 
water-closets, I here show a diagram of one of my 
patent “ Carmichael” wash-down “closets fitted up and 
its soil-pipe trapped and ventilated in a way in which I 
have executed the work at many places lately, especially 
for houses and schools. B is one of my disconnecting 
traps, as per Fig. 272. In this case, instead of the 
fresh air coming in through a perforated iron grating 
right over the trap, said fresh air comes down inside 
the rain-water pipe, through the trap, and up the soil- 
pipe and out at the Induced-Current Fixed Ventilator, c, 
which causes the current of air to move through the 
pipes. This plan is very useful where the trap is quite 
close to a door, or where the open grating, as at a school, 
would be a temptation tothe boys to be peering down 


in a newer edition, which proves that the remarks of mine referred to 
at page 49 of said pamphlet, and at page 1065 of newer edition, published 
elsewhere, were right after all. At page 487 of Building News for 
October 22nd, 1880, the Architect, Mr. Arthur Billing, admits the waste- 
pipes were dent, so as to serve the purpose of a siphon trap. Sce also 
page 63 of the Plumber and Decorator for April, 1881. Further, at pp. 
376, 377, of the Sanitary Record for June 15th, 1877, Mr. Ernest 
Turner, F.R.LB.A. -, gives an account of certain experiments made by 
him and also by me, in which the danger in practice of the above idea 
was clearly demonstrated; and now Mr. John P. Seddon, F.R.I.B.A., 

on pp. 831—832 of the Building News for June 30th, 1882, states that 
the attempt to do without the lead trap on the waste- -pipe of his own 
bath had ended in failure, owing to the bad smell that came up the 


pipe. 


212 PLUMBING. 
through the holes, or dropping small stones or sticks 
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Fig. 2694. 
into the trap through the apertures to see the effect. 


SCIENTIFIC AND SAFE WATER-CLOSETS. 213 


Fig. 293 style of filling in the trap is sometimes used 
to guard against this latter trick. Fig. 293 belongs to 
the low level inlet and high level outlet style of venti- 
lation, while Fig. 2694, which I am here describing, 
shows both inlet and outlet at a /egh level. The closet 
H here shown has no working parts about it to get out 
of order, while the water in the trap is above the floor 
and in sight. So there are no out-of-view dirt-collecting 
corners about it to stink. The water-flush is effected 
and the closet cleaned out by simply pulling down the 
handle or cord 1, the water being supplied from the 
cistern K. Of course several closets may branch into 
this same soil-pipe, although I only show one here to 
illustrate the principle. 

Where it is wished to ventilate the drain s beyond 
the trap, a special up-cast ventilating pipe may be put 
up and surmounted with one of my Induced-Current 
Fixed Ventilators a, as shown, ég., at D, Fig. 301. 

I may here again condemn the dangerous unhygienic 
pseudo-water-saving policy of restricting the water- 
flush of a closet to only two gallons. Four gallons a 
flush would be more sensible. I am glad to find a 
number of practical sanitarians join in disapproving 
of this foolish curtailment of the water-supply for closets, 
There is a happy mean in everything, but the two- 
gallons flush is a long way below it, and the sooner the 
law is altered, wherever it is in force, upon this point 
so much the better for the proper working of closet 
and drains. In connection with this many civil engi- 
neers are very poor sanitary engineers. 


CHAPTER XXVIII. 
Water-Croset DIsINFECTANTS. 


Tue simplest disinfectant for general use is the atmo- 
sphere. Proper ventilation should therefore be seen to 
in connection with all water-closets and their sites. 
What I have termed the oxvygenous disinfectant (which 
is supplied gratis by its universal dispenser Mr. Atmo- 
sphere upon proper application), has been already 
referred to in explaining the action of the two pipes, m 
and Nn, Fig. 264, the simple effect of the circulation 
of the air through the interior of the w.c. trunk consti- 
tuting said pretty good, although so cheap, oxygenous 
disinfectant. When sickness is in a house, it is often 
desirable to supplement the action of the atmosphere, 
hence certain manufactured disinfectants, like medicines, 
require to be used. One that has been highly recom- 
mended is chloralum. It may be applied automatically 
by means of apparatus fitted in near the water-closet for 
that purpose. Mr. Jennings, of London, supplies an 
‘“ Automatic Disinfector”’ for 42s., which, after it is 
fitted up, discharges so much chloralum intothe pan each 
time the water-closet handle is pulled. Mr. John Baker, 
5, Dover Terrace, Southsea, and Mr. C. Nicholas, plumber, 
Cheltenham, claim to have invented and patented appa- 
ratus for this purpose. The worst of these disinfectors 
is, that unless the supply of the disinfectant is kept 
up, which costs both money and time, the apparatus 
is then useless, people getting tired of the trouble, 
unless during the prevalence of fever either in or near 
the house. Instead of using these “Automatic Disin- 
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fectors,’ many persons content themselves with pour- 
ing the disinfectant down the closet by hand. The 
following extract from ‘ Healthy Houses,” by Mr. 
William Kassie, C.E.,* will be found both useful and 
interesting :—“ The disinfectant used in a household 
ought certainly to be a non-poisonous one. Fortu- 
nately, or unfortunately, there is not any choice, for 
the only one of this description is chloralum, now 
adopted by the Board of Trade. This is the popular 
name bestowed upon it by its inventor, Professor 
Gamgee. It contains 1,500 grains of hydrated chloride 
of aluminum to the pint, or about 75 grains to the 
ounce, and is sold in a fluid and solid state. Slightly 
diluted, the former will disinfect secretions in the 
utensils of a sick-room; and exposed in a saucer in its 
concentrated form, I have found it to remove even the 
smell which is given off by a newly painted room. In 
its powdered state it may be sprinkled in cellars, larders, 
dust-bins, ash-pits, stables, piggeries, poultry houses, 
and wherever a smell is continually arising. In the 
deodorization of sewage, whilst being pumped over the 
garden, one gallon of the fluid, or three pounds of the 
powder, will suffice for 150 gallons of sewage.” 

As regards the disinfection of clothing in the laundry, 
Mrs. Meredith, the patroness of the Discharged Female 
Prisoners’ Aid Society, lately wrote to the Standard 
newspaper as under :— 

“The articles taken in for the wash are fairly 
sprinkled with chloralum powder ; they are then packed 
in sacks, in which they remain for about two hours, 
when they arrive at the wash-house. They are then 
unpacked, and shaken singly. After this they are put 
in a large tank, where a great quantity of water flows 
over and through them. In this way they rest for at 
least twelve hours. They are then wrung out, and 
undergo the ordinary process of washing. It is highly 


* For some time back Mr. Eassie has been engaged upon a new 
Dictionary of Sanitary Appliances, which seemed likely to be a valuable 
contribution to sanitary literature. The articles have been appearing 
in the Sanitary Recerd (London). 
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satisfactory to add that not the least deterioration of 
texture or colour results.” 

According to Dr. John Dougall, Glasgow, who has 
studied this subject closely, the best aerial disinfectant 
is the fumes of burning sulphur.* The use of carbolic acid 
is, however, condemned as illusory. As to sulphur, wefind 
Homer, in the Odyssey, bk. xxil., saying of Ulysses, that— 


‘‘ With fire and sulphur, cure of noxious fumes, 
He purged the walls and blood-polluted rooms.” 


* The disinfectant he uses for typhoid excreta is hydrochloric acid 
or ‘‘spirits of salts,” diluted in twenty times its bulk of water. 


CHAPTER XXIX. 
Improvep System or Houszt DraAtinace. 


Untit lately the style of the fire-clay siphon-trap that 
was generally put upon house-drains isthat shown in Fig. 
270, but, as will be easily seen, while this provides for 
the locking off of the gas from the common sewer, no 
provision is made by it for the ventilation of the house- 
drain.* A slight but highly-important alteration, how- 
ever, made in its shape, as per Fig. 271 (which shows 
perpendicular section, just as does Fig. 270), not only 
shuts off the gas from the common sewer, but also 











Fig. 271. 


allows the drain leading down from the house to be 
ventilated. 

One great objection, however, I make to the style of 
trap in Fig. 271 is that the surface of water exposed at 
x is far too great, while no provision is made to prevent 
the lodgment and accumulation of floating faeces, Kc., 
at x, Fig. 271. On this latter pomt Fig. 271 is no 
worse than many other traps; that is no reason, how- 
ever, why the objection should continue to exist. Upon 
thinking over the matter, therefore, a new form of 

* Neither is any provision made for cleansing the house side of the 
trap, as the cleansing eye, A, only provides for clearing out the feces 


and sediment which accumulate in the middle of the trap. In fact 
this Fig. 270 style of trap is a very dirty and unsanitary appliance. 
L 
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siphon-trap came into my mind, and ag it not only 
removed all the above objections, but was also quite 
simple, and capable of being easily adapted to existing 

















Fig. 272. No. 1 Trap. 
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drains, and to Many various purposes in connection 
with house-drainage in general, I, in April, 1875, 
applied for Letters Patent for it, and made arrangements 
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with Messrs. J. & M. Craig, Kilmarnock, Scotland, for 
its manufacture,” and its wide and increasing popularity 
shows that it supplied a public want ; it combines simpli- 
city and cheapness with thorough efficiency and ready 
adaptability in a manner that is not found in any other 
trap.t This is partly due to the “‘cascade-action,” as 
Professor James ‘Thomson, of the University of Glasgow, 
termed it, of the water when flowing into the well y of 
the trap, and to its simple siphon form. 

Figs. 272 and 272 show vertical sections of Nos. 1 
and 2 forms of this new patent disconnecting ventilating 
siphon-trap. They can be had with seat. 

In the 6-in. size, which is very suitable for either 
single water-closets or the main drain of small houses 
or single tenements, the surface of water exposed at y, 
Fig. 272, is under one-fifth of a square foot. Owing to 
this and the drop of 2 in. or so which the water gets in 
falling from the drain branch, w, into the well of the 
trap at y, the objections made above against Fig. 271 
are removed in Fig. 272, and instead of the flow-down 
of the water merely running away underneath the 
floating feeces as at x, Fig. 271, the fall of the water at 
y, Fig. 272, breaks up and carries away the feces, &c., 
thus leaving comparatively pure water always at y, 
Fig. 272, in place of the usual accumulations of filth. 
In setting these traps the best plan is to fill them with 
water, which shows the exact amount of both the drop 
and water-lock.t The No. 2 form is the better one to use. 


* They have agents and depdts in many cities and towns. 

+ In regard to the value of the vertical drop Mr. Baldwin Latham 
states that he tried such a trap at his own house, where.it “ has been 
in operation for over two years, and has so far answered perfectly.” 
While Mr. John Honeyman, F.R.I.B.A., Architect, Glasgow, the 
inventor of the Somerset trap, wrote to me, that he considered the 
vertical drop a distinct improvement upon his own trap, and that he 
would use my trap in preference. If the drains are tight, Fig. 272 
trap will show leakage of the water supply. All the drain traps with 
round edge on the house side of the trap are much inferior in action 
to this patent one of mine, with its sharp square edge at w. 

+ At the Philosophical Society’s Exhibition, Glasgow, 1880, the only 
first class award with medal granted in the Sanitary Section to any 
exhibit in fire-clay was awarded to this trap ; while at the International 
Medical and Sanitary Exhibition, London, 1881, it received two first 
class awards; also first clays award at Exeter. 


payee 
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The amount of water-lock or dip of the tongue 2, 
Fig. 272, into the water is to be as near as possible 
14 in.: more is unnecessary and does more harm than 
good. Dr. Fergus agrees with me upon this point. In 
the case of the lead siphon-traps, especially for basins 
and baths zuside the house, I recommended a greater 
water-lock, but the circumstances are quite different. 

At page 70 of ‘Reports of the Medical Officer of 
the Privy Council and Local Government Board,” 
New Series, No. VII. a.p. 1876, Dr. George Buchanan, 
in his report upon the outbreak of enteric fever 
at Croydon, recommends the use of a trap upon a 
similar principle to mine to be placed between the 
house and the sewer; while Mr. Baldwin Latham, at 
page 408 of the new 1878 edition of his elaborate work 
on ‘Sanitary Engineering,” after describing the 
recent Model By-Laws issued by the Local Govern- 
ment Board in reference to House Drainage, says :— 
“This is, in fact, the system patented in April, 1875, by - 
Mr. W. P. Buchan,” &c. The portion of my patent 
which agrees with the Model By-Laws is Fig. 53, but 
Fig. 5a (see Fig. 264) of said patent, where it can be 
applied, and I have often done it in conjunction with 
Fig. 5n, is better. Fig. 273, with. the soil-pipe going 
up outside of the wall, shows the plan ordered in the 
Model By-Laws, while Fig. 264 agrees with clause 
15, page 9, of the “Suggestions” as to drainage, &c., 
drawn up by Mr. Rawlinson, C.B., C.H., for the Local 
Government Board, and published at the end of 1878. 

I have said that the surface of the water exposed at 
y, Fig. 272, is, for the 6-in. trap, under one-fifth of a 
square foot. This amount for that size, however, is equal 
to the full area of the pipe. For sizes say at. 9 in. 
and upwards, I think the surface of the water exposed 
at y, Fig. 272, might sometimes be less than the full 
area of the pipe. This will be arrived at by contract- 
ing the well on something the same principle that the 
key-hole of a stop-cock or water-valve is contracted. 
Fig. 274 gives an idea of a 9-in. trap so contracted at 
the well, the diameter being about 7 in. at the surface 


IMPROVED SYSTEM OF HOUSE-DRAINAGE. Pade 


of the water in place of 9 in. Whether therefore the 
area of the water in the well of my trap be less than 
the area of the drain-pipe, or just the same, as is 
generally the case, it will be at once seen that the 
principle involved in the construction and _ practical 
operation of said trap is quite different from the siphon- 
traps used so much hitherto in England, where the 
area of the surface of water exposed in the trap will 
be about six times the areaof the pipe. This is absurd, 
as its effect is to allow a larger evaporating surface 
for foul air, while the rush of water into the trap is 
unable to keep it clean. Fig. 150, page 488 of Mr. 
Latham’s “Sanitary Engineering,” shows such a form 
of trap, but unless where used as a grease interceptor 
and sand-pot, the sooner its use is discontinued the 
better for the credit of sanitary science. Atu, Fig. 
274, a movable lead frost-protecting disc is shown 
suspended by four brass chains made of tinned brass 
wire. ‘These chains hang from the wire grating. I 
do not suppose half-a-dozen of these discs have been 
used, and although many thousands of these traps are 
now on drains, I did not hear of even one freezing 
during the prolonged frost of 1878-79, nor since. 

By the insertion, therefore, of such a simple yet 
efficient style of ventilating trap as Fig. 272 or 
Fig. 2724, which is better (fig. 273 shows one mode 
of application), the foul gas from the sewer is not only 
kept back as formerly, but also, in addition, the inner 
side of the siphon-trap at w, in conjunction with the 
opening at A, serves as a ventilator for the house-drain, 
preventing that accumulation and concentration of 
drain-gas, the horrid smell from which I have so often 
felt proceeding from an opening newly made into that 
portion of the house-drain just behind the old form 
of siphon-trap. It follows, therefore, that supposing 
the drain inside of the house to be leaking, the fresh 
air coming in through a, Fig. 273, dilutes any bad gas 
in the drain greatly, and makes it less dangerous. 
Greater safety to the inmates is, however, derived 
from the use of the Sectional System of drainage, 
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where a special shaft is put up to ventilate the drain, 
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and the soil-pipe trapped off from the drain at the 


IMPROVED SYSTEM OF HOUSE-DRAINAGE. 223 


bottom and ventilated per se. I explain this else- 
where.* 

In cases where there is danger of a pressure of sewer- 
gas forcing itself past the dip or tongue of the siphon- 
trap, or where it is wished to ventilate the sewer, this 
may be guarded against, or accomplished, by either 
putting in a ventilating iron pipe up from, or leading 
one of the rain-water pipes of sufficient size down to £, 
Fig. 273. In many cases the pure ventilating-pipe 
would be the proper thing 
to put in, as during rain 
the action of the rain-water 
pipe, as a ventilator for the 
sewer, would be interfered 
with, while the mouth of 
the rain-water pipe might 
often be badly situated for 
the sewer gas blowing into 
the garret under the slates. 
The top of this pipe, 8, Fig. 
273, ought always to be 
grated, to prevent any rats getting out. Sewer rats 
can climb up a 3-in. pipe to a great height. With 
iron gratings in the middle of the street above the 
sewer, the fresh air might enter down through these 
gratings and the diluted foul air come out above the 
roof at c, Fig. 273, where the oxygen of the atmosphere 
would deodorize it. I designate this the high-level 
system of outlets for sewer air in contradistinction to 
the low-level system, which, by using the gratings in 
the streets both as inlets and outlets, allows the sewer air 
to blow off under our noses, and what is worse our mouths, 
in place of high above our heads. Gratings for sewers 
should be in the middle of the street, and at the centre 
of crossings, never in the line of or close to the footpath 
or pavement, as often very badly put in. 

* As, ¢.g., in Figs. 277, 281, and 301. 

+ See Fig. 283 for the proper way to connect the ventilating-pipe 
for sewer beyond the trap, viz., up pipe p and along the side pipe H. 

{ Disinfecting the sewage air by means of gas burning in the out- 


let shaft may sometimes be useful in ventilating sewers and hospital 
drains, but burning gas means expense and requires attention. 
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The proper position of the siphon-trap a, Fig. 273, 
where there is sufficient open space, would be from 8 ft. 
to 12 ft. out—as found most suitable—from the house, 
so as to give full and free scope to the admission of the 
Jresh aw (in various cases the grating is only 1 ft. from 
the house, yet the traps work satisfactorily, especially 
when not right opposite and close to a door),* which 
entering down through the two perforated gratings at 
A, proceeds along the drain, carrying any foul air in 
the drain along with it, up through the soil-pipe and 
out above the roof at r. When the soil-pipe goes up 
outside of the wall, it is of considerable advantage to 
the ventilation and the insuring of a constant current 
of air up through the pipe, to place one of my 4-in. 
Induced-Current Fixed Ventilators upon the top of the 
soil-pipe. I tried the Archimedian screw ventilatorst 
for this purpose, but have given them up, as I find the 
fixed ventilators act much better, and are not liable to 
get out of order as they have no moving parts. I have 
found the foregoing 4-in. fixed ventilators (9 in. dia. 
in body) draw up at the rate of about one thousand 
lineal feet per minute during a high wind, while even 
when there was little wind I have found a good current 
of air immediately set in through the drain or pipe 
when the ventilator was put on, where without it there 
was no movement of air through the pipe. 

For greater safety so far as the health of the inmates 
is concerned, the sewer ventilating-pipe when put in 
should always go up the outside of the house. It should 
be of iron, so that rats could not eat it, and their passage 
up it from the sewer must be guarded against. 


* In cases where the ventilating-trap had to be put in quite close to 
andin front of the door, I have put an iron close lidimmediately above 
the trap, and putin a branch at the side with pipe led toa convenient 
distance back from the door where the fresh air entrance grating was 
placed, see Fig. 293. Sometimes a rain pipe, as at Fig. 2694, may act 
as the fresh air inlet. 

t+ I do not consider the Archimedian screw ventilator a proper 
appliance for soil-pipes at all, as when it is moving the screw blades 
prevent the quick admission of air to the soil-pipe when a Closet is 
discharged, and when not moving, in calm weather, the screw blades 
choke up the pipe. Some again make a very disagreeable noise when 
revolving, 
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In gentlemen’s houses which have a sunk area at the 
front of the house, said area is often a good site for a 
ventilating fire-clay siphon-trap. I have, however, 
fitted them in all sorts of positions with the most satis- 
factory results. In cases where they have supplanted 
the old built cesspools the improvement has been most 
marked, Some of the very first alterations in this way 
were done at the instance of Dr. Andrew Fergus of 
Glasgow, ¢.g., at one place where there was a large 
built cesspool at the place before, the smell that arose 
and lasted for a long time after the cover was removed 
was very bad. A portion of this smell got into the 
house through the rat-holes. The cesspool was emptied 
and disinfected with Condy’s fluid and afterwards filled 
up, while the rat-holes were built up with Roman 
cement and broken bottles. 

Why so many of these sewage gas retorts have been 
set down within a few feet of the front of many of our 
best west-end houses I cannot understand, as with the 
help of the rats they are bound a 
to manufacture head-aches, 
fevers, &c., for the inmates, 
more or less, according as the 
circumstances happen to be 
favourable. If there were large 
gardens attached to the houses, 
and these sewage tanks put in 
at the bottom of the gardens, 
to save and utilise sewage, then 
one might see some object to 
be gained, but there is nothing of that in the cases 
referred to. 

I have said that at a, Fie. 273, there are two grat- 
ings, the under one—whici: may be made of iron, or 
brass wire tinned—is put in to prevent stones or rats 
getting into the drain if the topmost grating were off. 
Another use of the under grating, Fig. 275, is to serve 
as a support for charcoal, should it be wished to turn 
the ventilating-trap into a deodorizing ventilating-trap. 
I prefer, however, to dispense with the charcval in this 


gaps: 





Fig. 275. 
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case, as it stops the draught, and I have considerable 
faith in the virtues of a good draught of fresh air when 
judiciously applied. 

In regard to the question:—And what about the 
frost? I would mention in reply, that so far as I am 
aware no particular provision is made to keep off the 
frost from the water in any other ventilating-trap, 
reliance being put upon the trap being buried so far in 
the ground. In the case of a, Fig. 273, however, extra 
protection is gained from the frost owing to the fact of 
the surface of the water in the trap being 2 in. or so 
lower than the bottom of the drain. And in addition 
- a disc made of 5 lb. sheet-lead or other metal may be 
suspended by three or four short chains made of tinned 
brass wire, the insertion of which disc prevents 
the downward draught of cold air from touching the 
water in the trap.* At the residence of Dr. W. T. 
Gairdner (Professor of the Practice of Physic in the 
University of Glasgow) three of these new ventilating 
traps were put in in 1875, viz., two 6-in. (one of these 
6-in. was for the w.c. off his study, to lock it off from 
the other drains, as shown in Fig. 264), and one 9-in., 
and a lead disc put inside each, as shown in the trap at 
H, Fig. 274. At 24, St. Vincent Crescent, the residence 
of Mr. Kenneth M. Macleod, Sanitary Inspector for 
Glasgow, one of these new traps, a 9-in. one, was put 
in on the main drain leading out to the street, the 
perforated iron grating or ventilating opening being 
near the outer edge of the pavement and level with its 
surface. Various theorists prophesied that the thing 
would never work, as the bad smell, so they said, would 
come out at the surface grating. It so happens, how- 
ever, that no complaint has yet been made upon that 
score, although the trap has been in some years. Nay, 
more, at the meeting of the Sanitary and Social 
Kconomy section of the Philosophical Society of Glas- 
gow, on 6th March, 1876, Mr. Macleod stated that 


* Fourteen thousand of these improved traps have now been put in, 
and not half a dozen have discs, yet 1 have heard of no case of 
freezing. 
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what had been done to his water-closet and the drain 
had not only cured his own house but also benefited 
the whole tenement. . 

These theorists seemed not to be aware that the 
house-drain is a furnace on a small scale, with the soil- 
pipe as its shaft, which shaft has also its own little fires 
so far up it. When therefore a ventilating-trap or 
opening is put in, as at a, Fig. 2738, a draught up the 
ventilating-pipe of the soil-pipe is caused by the weight 
of the fresh air above the grating a, Fig. 2738, being 
greater than that of 
the foul gas or warm 
air within the drain 
and soil-pipe.* I 
lately noticed a pro- Beets. 
position that the upward draught of the air in the soil- 
pipe would be improved by side air-openings, but that 
is a mistake, although such when properly put in may 
help to freshen the soil-pipe. At the West of Scotland 
Home for Incurables, Broomhill, Kirkintilloch, where, 
in A.D. 1875, two 9-in. traps were put on about forty feet 
back from the house, I adopted a different style from 
those above mentioned, putting a close iron hinged 
cover directly abovethe eye of each trap merely for cleans- 
ing; then, for ventilation, the first pipe put in on the 
inner side of the trap had a square eye in it, which was 
set to look right up, and it did duty as the ventilating 
opening. The distance between the centre of the square 
grating and the centre of the iron hinged cover would 
be about one foot six inches. This style was more 
expensive than that at a, Fig. 273; but the place 
would be much exposed in winter, and as the number 
_ of inmates would be great it was wished to run no risk. 
Fig. 276 is an enlarged perpendicular section of the 
' upper iron grating shown at a, Fig. 273. The same 
grating is also intended to be used atc, Fig. 264. 3, 
Fig. 276, is the iron grating, in this case 10 in. 





* Tispecially when the pipes are inside of the house ; but when the 
soil-pipe is put up outside of the house it is of advantage to place an 
Induced-Current Fixed Ventilator upon it—size to suit situation, &c. 
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square and perforated with 64 round holes 3 in. in 
diameter, but, when wished, the size may be 12 in. 
square with 100 holes, or 18 in. square with 196 
holes. For 4-in. traps, 8 in. square willdo. cc isa 
block of Arbroath pavement or of good firm freestone, * 
from 5 in. to 7 in. broader than the grating all round, 
and into which the grating is neatly fitted as shown. 
The iron grating B, Fig. 276, is fully $ in. thick. pb, 
Vig. 278, is the surface grating for the water off the 
back court. A small trapped fire-clay or cast-iron cess- 
pool is shown below it, to prevent the sand getting 
into the drain. No air is to be allowed to enter at p. 
In Fig. 278, which gives perpendicular section, the 
house drain is shown as running right through the 
house ; this is a very common style in buildings erected 
in cities, where the houses or buildings are packed 
close together, with only the gables intervening. It is 
not a plan to be recommended, however. If. the sewer 
were in the lane at the back of the houses it would be 
better, as then, all the sanitary fittings being at the back 
of the house, no drain with foul gas in it need go through 
the house, but only a drain-pipe or conductor for the 
rain water, which could easily be locked off from the 
soil-pipe drains by means of a ventilating trap. In 
country or suburban residences, however, where the 
houses are more isolated, the drain in many cases does 
not require to be led into the interior of the house. 
The annexed rough sketch (Fig. 277) of the ground- 
plan of Shaftesbury Lodge, Wemyss Bay, the residence 
of Mr. John P. Paton, will give an idea of how the 
house was locked off, or disconnected, so far as the 
passage back of sewage gas into it was concerned, not 
only from the main drain or sewer, but also from its 
own private drains. I had nothing to do with the 
original work, being called in (in February, 1876) owing 
to bad smells being complained of. The large main 


* The masons charged so high for these that I got patent fire- 
clay blocks made at half the cost, of which a great many are used. 
Lately, however, for grass, earth, cement or asphalte, and-for neat- 
ness, I mostly use special cast-iron frames for the gratings or plates. 
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idea of leading in the fresh water is the gentleman’s own, 
a long distance being laid with 6-in. fire-clay pipes to 
bring the water from the higher grounds. 

At page 174 it was stated that the weight of the 
atmosphere near the surface of the earth is about 14 oz. 
to the cubic foot. The sewage gas in the vertical 
soil-pipes, especially in the interior of the house, is 
generally lighter, about 14 oz. to the cubic foot, hence 
the upward current in a ventilated drain or soil-pipe. 

According to Dr. Fergus, “the gases given off by the 
decomposition of sewage are carbonic acid, carboretted 
hydrogen, sulphuretted hydrogen, and ammonium sul- 
phide, and a putrid organic vapour, which is carbo- 
ammoniacal, giving rise in all probability to the offen- 
sive smell, and possibly also an active agent in produc- 
ing disease.” That sewage gas can produce various 
diseases has been amply proved of late years. Dr. 
Fergus has referred to several cases in his own expe- 
rience. Dr. J. B. Russell, Medical Officer of Health 
for Glasgow, had seven cases of enteric fever in one 
family, the father and one child dying, caused by holes 
in a waste-pipe which was too long of being repaired. 
Dr. J. A. Russell of Edinburgh, in a very valuable 
contribution to Sanitary literature, entitled “ Sanitary 
Houses,”’ refers very pointedly to this subject, and 
describes its evil effects. In “ Parkes’ Hygiene,” new 
edition, 1878,* the bad effects of breathing impure air 
and sewage gases are largely dwelt upon. I am glad 
also to read the following words at pp. 145-46. ‘‘ The 
products of gas combustion should never be allowed to 
escape into the air of the room.” From my own expe- 
rience I feel inclined to assert that bad air with its 
accompaniments has often acted as a slow poisoner and 
been at the root of many diseases, when the blame was 
placed elsewhere. It poisons the blood, has a bad effect 
upon the heart, and lowers the system, and in the case 
of invalids and fever-stricken patients, the want of 
fresh air—especially when life is trembling in the 
balance—has sent thousands toa premature grave. 


* Edited by Professor F’. de Chaumont, M.D., F.R.S. 
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In large cities the best and purest air is at night— 
when, too, we need it most—yet how absurdly do 
people act! Doors and windows are closed and gas is 
burned, the foul air thereby produced rising from the 
lower to the higher flats, and so it is allowed to accumu- 
late, and the inmates breathe it for hours after going 
to bed.* 

If fresh air is let into a house, &c., in such a way 
that the current or currents do not strike the occu- 
pants, then a large amount of air may be let in.t 
Sitting in a direct line between a window and a fire is 
dangerous for many people; while colds, lung disease, 
and even death may often all be prevented by simply 
breathing through the nose instead of 
through the mouth, especially when pass- 
ing quickly from a heated to a cold 
atmosphere. Disease germs may also be 
thereby kept out of the stomach.t 

Fig. 278 shows vertical section of a 
new form of siphon trap, lately patented 
by me, for use where extra safety against 
the passage into the house of sewage 
gas through the trap is desired. It may be used for 
various purposes, but especially for basins or baths, 
&c., in or near bedrooms and dressing-rooms. A Is a 
ball (or it may be a half-ball with guide-pin) of india- 
rubber, wood, or other substance, resting upon the 
outlet end of the trap. When water is let off down the 





Fig. 278. . 


* Should electric lighting supersede coal gas in houses, the air of 
lighted rooms may be as pure by night as by day. See page 274. — 

+ At Glasgow, when the wind is in a particular north-east direction, 
the fumes from the chemical and other works pollute the air westwards 
very badly. This was especially the case in May and June, 1879, and now 
in May, 1882. A revival of the old curfew bell regulations may yet be 
found useful for cities. 

+ I observe Dr. Fergus lately stating that “ ozone is not to be found 
in the centre of towns.’”’ I am not aware, however, if experiments 
have been made to show whether or not it may exist in the centre of 
towns between 2 a.m. and 4.80 a.m. I should like to hear of such. 
Dr. Day says that ozone passed through putrescent blood changes it 
as if by magic.—Sanitary Record, October 11th, 1878, p. 237. But 
how about difficulty to cure diphtheria? Is the prevention of or non- 
encouragement to proper experimentation to blame for this ? 


232 PLUMBING. 


side Fr of the trap, it rushes through the trap, and 
pushing the ball a up, runs off by the outlet p, and upon 
the water ceasing to run off, the ball a falls back into 
its seat and prevents any bad air in the waste-pipe 
from getting access to the water in the trap, let alone 
passing through it; and should anything 
happen ‘to the trap, as in frost, &e., to 
cause the water in the trap to run off, still 
the ball-valve a is left to do duty in 
keeping back any bad air that might be 
in the waste-pipe from blowing into the 
house. c is a cleansing screw; B is a 
trap screw for getting access to the ball ; 
G is an air or ventilating-pipe. When 
wished the air-pipe may be led from off 

othe top of B. In order to test what 
difference of effect if any was produced by placing the 
ball at the outside of the water, as in Fig. 278, or in 
the middle of the water as in the Bower patent trap, 
Fig. 279, I sent one of each to Dr. Wallace, City 
Analyst, Glasgow, to experiment with as to the 
passage of gases through them, and the following is 
his report :— 





“City Analyst’s Laboratory, 
138, Bath Street, 
“ Giascow, 18th March, 1879. 
“Mr. W. P. Bucwan, 

‘ Drar Sir,—In accordance with your request I have 
made a series of experiments with your patent trap, 
and now beg to state the results obtained. I first tried 
the trap without the valve, and found that the gases 
passed through the water so that they could be detected 


by appropriate tests at the other side in the following 
times :— 


Ammonia in 1 hour 80 minutes. 
Sulphuretted Hydrogen in 20 minutes. 
Chlorine in 10 minutes. 


These observations amply confirm the statement of 
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Dr. Fergus that soluble gases pass freely through the 
water of an ordinary trap.* 

“T next tried the apparatus with the valve placed in 
position, and in no case could any of the gases be 
detected in 20 hours. The effect of the valve, there- 
fore, is to arrest completely the passage of gases 
through the trap.t 

“T have also made a series of experiments with the 
Bower’s patent trap which you sent me, and have 
found, much to my surprise, that it does not arrest the 
passage of soluble gases, all of those I tried being found 
at the opposite side within half an hour. The principle 
of the trap appears to be correct, and I expected that 
if would have acted efficiently. 


“ Yours truly, 
“W. WALLACE.” 


I was not astonished at this result myself, as I con- 
sidered it was a mistake to allow the gases to get free 
access to and so saturate the water in the trap. As the 
bottom part, c, of the Bower trap is made of glass, I 
wished to see how it would stand hot water, and caused 


* In reference to Dr. Fergus’s experiments in December, 1873, Dr. 
Wallace remarked then that the experiments were satisfactory as 
regards soluble gases such as those employed by Dr. Fergus, but gave 
it as his opinion that it was by no means proved that the germs of 
disease, or sewage gases in appreciable quantity, would pass through 
water in a trap. His own impression was that they would not, espe- 
cially if the trap were efficiently ventilated. My own opinion expressed 
also at the time was in favour of the real value of water in a properly 
sealed trap, and especially if aided by ventilation of the outer side of 
the trap. In the last edition of his “Sanitary Engineering,’? Mr. 
Baldwin Latham says :—‘‘ When no displacement of the water in the 
trap takes place it is a good security against sewage gas.”’ In connec- 
tion with this a distinction must be drawn between water in a siphon 
trap and water ina large cesspool. The grease box or cesspool in 
connection with some scullery sinks, ¢.g., throws off a most offensive 
smell, especially if the water is disturbed, quite independently of any 
gases diffused through the water. The value of Dr. Fergus’s experi- 
ments and statements regarding danger from sewage gases, consists in 
his having been able to draw public attention to the liability of disease 
arising where sewage gases got free access into inhabited houses, c., 
through corroded holes or leaking joints, &c., of water-closet soil-pipes. 

¢ This “ valve”’ was a half ball with a spindle. 
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one of my men to pour cold water into it first, then 
leaving said cold water in the trap, hot water was 
poured down from the top, A, when the bottom cracked 
and fell away, and the water falling out, nothing was 
left to keep the ball valve, p, in position, and so the 
trap was useless. I therefore feel justified in saying 
that instead of this, Fig. 279, trap being “the only 





Fig. 280. Fig. 281. 
Ground Plan. Ground Plan. 


perfect trap,” it is somewhat imperfect. The title 
‘perfect’ is a dangerous term to apply to sanitary 
fittings in this sublunary sphere; more than one 
appliance having come to grief to which it was 
attached.* 

I may now proceed to explain what I have termed 
the Sectional or Detached System of House Drainage, 


* A valve trap will do no good for a holed pipe beyond the trap. 
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to which reference was made some pages back. Figs. 
280, 281, and 282 show plans of locking off, not only 
the sewer gas, but also the drain and soil-pipe gas, and 
other water-closet smells from the house. In this case 
extra precaution exists by having the water-closets 
erected in a special wing, say at the back of the house, 
and in the spaces marked cc. A covered or enclosed 
passage, with a door and window (or windows—one on 
each side), intervenes between the body of the house 
and the water-closets as shown at k kK. While due 
provision is made for necessary ventilation of the pas- 
sage or lobby k k, the inmates must, at the same time, 
be protected from cold, hence I object to the lobby «x k 
being quite open or exposed to the weather. The joists 
of this lobby ought to be laid across it, and not with 
their ends to the wall of the main building, in order to 
prevent gases or impure air passing between the joists 
to main building. In cases where this extra precaution 
cannot be had owing to the house being already built, 
some such arrangement of the pipes as shown above ought 
at all events to be adopted. a, Fig. 282—or w, Fig. 281 
—is the patent 6-inch Fire-Clay Disconnecting Siphon- 
Trap, which locks off the drain and sewer gas, and at 
the same time allows a continuous current of fresh air 
to blow through the soil-pipe. It has also a peculiar 
drop, giving the cascade-like action specially recom- 
mended by Dr. George Buchanan of the Local Govern- 
ment Board. It is due to Dr. Fergus to state that the 
importance of making the water fall over a sharp edge 
—a special feature in my trap when patenting it in 
April, 1875—was firmly impressed upon my mind by a 
remark made by him bearing aguinst the drain traps 
hitherto in use, in which the water was allowed to 
glide quietly into the trap and so leave the feces stag- 
nating for a long time on the surface. When begin- 
ning to manufacture the trap, Dr. Fergus particularly 
approved of only a slight or shallow dip being given to 
the “tongue” or dipping air-barrier. Some use 
revolving cowls upon the top of the soil-pipe to assist 
the up-current. In my own practice I prefer the 
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fixed ventilator, 8. c is a ventilator for ventilating 
the enclosure in which the water-closet is situated. 
The erection of this has given great satisfaction where 
done, and where considered necessary a fresh-air inlet 
may be made in the floor, or where most suitable. 
p, Fig. 282, shows position of one of my No. 2 Fixed 
Exhaust Ventilators upon the ridge of the house. It 
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Fig. 282.—Hlevation. 


may ventilate the staircase. G G show different styles 
of the ‘‘ Carmichael”? Wash-down Closets, erected in 
special apartments projecting beyond the house, and 
with an intervening lobby. The house is supposed to 
have no drains inside of its outer walls. The branch 
air-pipe from the top of the out-go of the trap is shown 
branched directly into the soil-pipe for the lower closet 
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as well as for the upper one; but in many cases it is 
better to carry up, say, a 2-inch lead pipe from the 
lower closet trap up past the upper closet and then 
branch it into soil-pipe as here shown in Fig. 282a, 
and also shown in Fig. 301, or else carry the ventilat- 
ing pipe up through the roof by itself on the principle 
shown ata, Fig. 159. This, Fig. 282a, style of connect- 
ing the air-pipe has been in use in Glasgow, especially 
where the soil-pipe was inside and of iron, 
for twelve or more years back. I show «a 
it in illustration, Fig. 69, of my patent 
of July 9th, 1878, but I was rather as- 
tonished to read some time ago of a person 
in the United States trying to patent it 
at the end of 1878 as a new idea of his 
own, his claim causing some sensation 
and annoyance there. An attempt was 
afterwards made to patent it in this coun- 
try, but it was money wasted, I suppose, 
as I have never as yet heard any attempt 
to claim it here. Possibly the patentee, 
seeing it illustrated in my patent and 
published elsewhere long before his time, 
saw there was no use to try to claim it. 
Other ventilating-traps are put on at the 
foot of the other pipes, as at a’, Fig. 282, 
and vu and v, Fig. 281. By thus dividing 
the house drainage, as it were, into séc- 
tions, only the minimum amount of sewage 
gasis allowed access to any particularpipe, P18. 2524. 
viz.—what is bred in said pipe itself; hence I consider 
the plan shown in Fig. 281 much safer than the plan 
advocated by the Local Government Board.* x, Fig. 
281, marks where the sewer may be ventilated from, i 
desired, by means of a special pipe carried up to above 
the roof, but many persons object to ventilate the public 
sewer up their private pipes. | 

* According to Clause 15, page 9 of the “Suggestions” by Mx. 
Rawlinson, C.B., Chief Engineering Inspector to the Local Govern- 


ment Board, lately published (1878), the style in Fig. 281 it seems 
’ may now be used. 
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When either the soil-pipes or other pipes , with 
branches leading into the house are allowed to ventilate 
the common sewer, then the mavimum amount of sewage 
gas and danger included is let on to the house. When 
the soil-pipe is allowed to ventilate the drain—and the 
Local Government Board appears to say that it should 
ventilate as long a portion of the drain as possible— 
then a mediuwn amount of sewage gas and of danger 
included is let on to the house. But when even the 
drain is locked off from the house, as in Fig. 281, then 
supposing something went wrong, only a minimum 
amount of sewage gas can get access to the house, and 
so the maximum of safety exists within it. 

Fig. 283 shows vertical section of one of my No. 2 

traps (Fig. 272) in situ, 
‘with the air-opening 
carried up to the surface 
to admit fresh air to the 
ak drain, soil, or waste- 
“pipe, through the iron 
erating £, as also shown 
at Gc, Fig. 284. pv, Fig. 
288, is a plain 4-in. or 
6-in.—according to size 
of trap, &c.—common 
47K 26S) fire-clay pipe with a 
K branch, as at H. This 
side branch, H, is for a 
ventilating-pipe for the 
sewer to be attached when wished. By this arrange- 
ment, which is patented, but open to be freely used by 
all parties using my traps, the vertical opening, D, 
remains clear to be used for ready examination or 
cleansing of the outer side of the trap at a moment’s 
notice and without disturbing the ground, by simply 
lifting the iron plate F and then the fire-clay lid «, 
beneath, the latter being made air-tight with a little 
lime or cement which is easily removed. In some 
cases a ring of india-rubber pipe has been used under 
G. A is a soil-pipe or drain-pipe on the house side of 
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the trap, K may be a rain-pipe or fresh air inlet if & be 
a solid plate, as in Fig. 2694. So far as I am aware 
the arrangement on the outer side of the trap is unique 
for combined efficiency and simplicity, while the 
arrangement and practical working as a whole seems 
much better than where more cumbersome and very 
much more expensive appliances have been used, and 
with which the ground has to be opened before getting 
access to and seeing the outer side of the trap. 

If wished, a movable metal grating, perforated or 
ribbed, or like Fig. 275, may be placed at the bottom 
of the pipe D, if any fear is entertained of rats from the 
sewer getting access to the pipe H. 

Instead of setting the trap in the ground as in Fig. 
283, it is often, espe- = 
cially where it 1s extra 
deep, placed inside a 
manhole, as shown in 
Fig. 283a. In this 
case the outer opening 
of the trap in the man- 
holeis generally closed 
by having the lid ce- 







mented down under m; 

but if it is wished a Dae NVIIINW 
shortbranchdrain-pipe “WZ INS QC Y/N 
may be put in as per =f yes epee 
dotted lines at m, to a 


ventilate the outer side of the trap by a strong iron pipe 
led up from the side of m. Many, however, may prefer to 
ventilate the drain beyond the trap from the point R on 
the outer side of the wall of the manhole. x in this 
sketch is the drain from the house, @ is the house side 
of the trap shown open, the arrow at q indicating the 
direction of the fresh air which enters down through 
the iron grating t. In some cases it is not desired to 
have a grating at L, so a close iron plate may be put on 
at L, which is easily lifted when wished, and fresh air 
may be admitted into the manhole by a side air pipe at 
Ss or T, or as found most suitable. 
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Fig. 284 is another contribution towards a scientific 





Fig. 284. 


practical solution of the sewage-gas problem. Itshows 
_a style of fitting up a water-closet, either with or with- 
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out a lead siphon-trap,* which for combined efficiency 
and simplicity is, some think, in advance of any plan 
yet published. The novelty or speciality in it—the 
open pipe A in the sketch—was suggested to me by a 
perusal, about two years ago, of the article on “ Sanitary 
Science,” in Blackie’s Encyclopedia, by Dr. Robert 
Bell, F.F.P.S., Glasgow. I never, however, worked 
the idea out thoroughly until January, 1879; but hav- 
ing once done so, I believe the plan to be not only 
very good but easily carried out in practice, and espe- 
cially in new houses. My intention in 1874 was to 
lock off the drain from the soil-pipe and water-closet ; 
but the intention now is to keep out, as far as possible, 
any gas that may be bred in even the soil-pipe itself 
from the water-closet. This is effected as shown in 
sketch.t oc is one of my cascade-action ventilating 
drain traps. » is the fresh air entrance channel to the 
trap and soil-pipe Z. This soil-pipe = being sur- 
mounted by one of my 4-in. induced-current ventilators 
K, a constant current of air is expected, and will 
generally be found to be passing up the soil-pipe. 
This up current will tend to draw in air from the 
open channel at a, at the end nearest the soil-pipe; 
while, if an opening existed in the branch soil-pipe ¥’, 
no bad air from the upright soil-pipe would get access 
to the house, but only through the short portion of 
branch soil-pipe, about 2 feet long or so, fresh air 


* T have still a strong fancy for retaining the inside siphon-trap, 
and Mr. James Mactear, managing partner of St. Rollox Chemical 
Works, who experimented with water-traps, told me that he easily 
got the gases to pass through the water, but failed in all his attempts 
to get ferment germs to pass through. He hopes yet to manage the 
latter, but his failures hitherto show the value of water in keeping 
back germs and disease-breeders irom the house or inner side of the 
water trap. The molecules of the gases may pass freely through 
between the molecules of the water, and the more readily in imperfectly 
ventilated pipes, but the gefms, being many times larger, cannot get 
through in the same way. Experiments made by Dr. Neil Carmichael, 
and described to the Philosophical Society of Glasgow, in February, 
1880, prove this, and see paper by Professor Tyndall, at page 99, 
vol, xxvii. of the Proceedings of the Royal Society (London), which he 
kindly drew my own attention to. See also page 243 of this book. 

+ This plan is best for closets where there are no room windows near 
or close above the open channel. Compare it with Fig. 264. 


M 


242 PLUMBING. 


pouring in from the end of a nearest the water-closet. 
Again, owing to the ventilating-pipe H, no bad air 
could gather in the branch soil-pipe. 8B is a swinging 
valve that might be put in if wished of tinned copper, 
but I consider it unnecessary. M is a Bramah valve 
closet, but Fig. 801 closet would be better. Nis the 
lead safe, with safe pipe T, carried outside and with 
hinged valve at its outlet end. ris the level of the 
floor; @ is the water-closet window; s is a ventilating- 
shaft for the water-closet enclosure, which may be sur- 
mounted by a ventilator. The gas globe w and ven- 
tilating-pipe u are more necessary for rooms than 
w.-c.’s, but put in here merely to illustrate an idea. 
In some cases the pipe v might be allowed to blow off, as 
shown; in other cases it would be better to go out as a 
small tube by itself in order to keep up the heat, and so 
prevent tendency to down-draught.* Only one water- 
closet is shown leading into the upright soil-pipe, but 
several may be led into it, asin flatted houses or large 
private houses, and by carrying each branch soil-pipe, 
say, 3 feet or so along the wall, and leaving about 2 feet 
of it open at the top, as shown in section a of the sketch, 
then each water-closet is locked off from the soil-pipe, 
so far as the passage back of sewage gas into it is 
concerned, without interfering with the free passage 
outwards of the water and soil. J is the soil-pipe 
continued upwards above the roof, full diameter; 1 is 
a rain-water pipe, which in some cases may with perfect 
propriety be led into it, especially if no windows are 
near. Its worst effect is to tend to supply the venti- 
Jator with air, instead of the air being forced to come 
from lower down. It is only ticked in as a suggestion, 
however, and people can please themselves. The top of 
the open channel pipe at A is covered with a perforated 
lead, zinc, or iron grating, as shown at ‘‘ Section at A,” 


* In the house I occupied in 1878 Iused tubes to carry off the products 
of gas combustion at the sliding gasalier in the dining-room ; the tubes 
working up and down with the gasalier. ‘This kept the air of the 
room pure when the gas was lighted. A fixed tube served for the 
kitchen. Electric lighting may by-and-by obviate all this. I intend 
to refer to the ventilation of rooms, &c., more fully elsewhere. 
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which, while providing for perfectly free ventilation, at 
same time prevents snow or anything falling into and 
choking the channel. This grating also prevents the 
passage of soil down the pipe being seen by any person 
from a window upon a higher level. Dr. J. B. Russell, 
the able Medical Officer of Health for Glasgow, to whom 
Ihave shown this drawing, considers this new plan 
‘as near perfection as can be.” Some time ago, in 
conversing upon sanitary matters, he observed to me 
that what he wished with water-closets was that the 
soil should go slick down the soil-pipe, and as far off as 
possible, with one pull of the w.-c. handle; the 
difficulty with me, however, was to at the same time 
prevent the sewage gas from coming “slick up,” but 
that objection is now removed.* The system, which can 
also be used for waste pipes, but with a siphon-trap at 
each sink, bath, or basin, &c., is open to the public to 
be freely used without any charge for royalty, and I 
shall be glad to hear of its adoption anywhere. It is 
likely to prove especially serviceable for flatted tene- 
ments, such as we have in Glasgow, as it tends to 
isolate each house. 7 
At page 882 of the Sanitary Record (London) for 
June 15th, 1877, reference is made to a paper com- 
municated by Professor EH. Frankland to the Royal 
Society, ‘‘ On the Transport of Solid and Liquid Particles 
in Sewer Gases.” In his paper Professor Frankland 
says, “It is, therefore, extremely improbable that the 
mere flow of foul liquid through sewers can impregnate 
the cireumambient air with suspended particles;” but 
after explaining certain experiments he goes on to say, 
“Here, then, in the breaking up of minute gas bubbles 
on the surface of a liquid consequent upon the genera- 
tion of gas within the body of the liquid, is a cause of 
the suspension of particles in the air. If, therefore, 
* Fig. 284 is probably nearly perfect, as against mere sewage gas ; 
but as against dry infected particles, the open channel, if on a soil pipe 
and near a window especially, looks to have an element of imperfec- 
tion about it, hence many will prefer Fig. 282 style. It’s awfully 


difficult to attain absolute perfection in this sublunary sphere ; some 
have boasted of having managed it, but I could never see it as yet. 
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through the stagnation ot sewage or constructive defects 
which allow of the retention. of excrementitious matters 
for several days in a sewer, putrefaction sets in, then 
gases are generated, and the dispersion into the air of 
zymotic matters is very probable. It is of the greatest 
importance that foul liquids:should pass rapidly and 
freely through drain-pipes and sewers, so as to secure 
their discharge from the system before putrefaction sets 
in.” See pages 542—645 of the Proceedings of the 
Royal Society of London, for February 8th, 1877. 

One lesson to be drawn in practice from these ex- 
periments is that a siphon water trap with a small body 
of water in it, which can be often easily renewed, is 
safer upon a drain or at the bottom of a soil-pipe than 
a large pit cesspool, the influx of even clean water into - 
which often merely dilutes the foul staghant water, and 
stirs it up, causing it to throw off even more sewage gas 
bubbles than in the quiescent state. 

“Flushing” drain-pipes with jfoud water has an 
element of evil in it, as said foul water leaves a dirty 
deposit upon the inside of the pipe, which after drying 
may allow disease particles to get loose. In this con- 
nection when a drain which has been choked is cleared, 
it should not only be well flushed with clean water and 
disinfecting liquid, say muriatic acid, but its interior 
should also be fumigated with the fumes of burning 
sulphur blown into it, as the flushing liquid may only 
cleanse the lower half of the pipe, and leave the top 
half still dirty. The neglect of proper flushing and ~ 
fumigation may, in some instances, lead to development 
of cases of diphtheria, especially should children come 
under the influence of the atmosphere from the drying 
and stinking drain. 

Amongst the pseudo-improvements in house drainage 
suggested within the last few years by non-practical 
men, I here give sketch of one that was highly puffed 
up in the professional journals about the beginning of 
A.D. 1880. In this case a disconnecting trap is put on 
at the bottom of the soil-pipe to lock off the sewer 
gases, rats, &c., but any good it could do in that respect 
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is completely stultified by the air-pipe put in from the 
outer side of the trap and connected to the air-pipe of 
the soil-pipe inside of the house! How A 

the genius of the author of this grand Wiyi"* —— 
design managed to throw such a glamour 
over the brains of the critics as to cause 
them to praise up such an absurdity is a 
curious problem in our nineteenth-cen- 
tury journalism. It is only one, how- 
ever, amongst various foolish plans that 
have been promulgated and extolled 
through the press, and it should serve 
as a lesson to the public not to take as 
gospel all that appears in print. It 
also suggests the question: Supposing 
the author of such a design were really 
entrusted with some large job where 
more elaborate combinations of pipes 
were used, how many dangerous mis- 
takes might really be made? ‘The aa ae 
only chance of good work from an amateur plumber 
is where the work is sublet by him toa properly qualified 
practical man, to whom, however, it might be better to 
go direct. ‘There is not much to be gained by incom- 
petent or nominal supervision, although really good 
and honest superintendence or inspection is worth pay- 
ing for when required, as it often is. 
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CHAPTER XXX. 
GENERAL DRAINAGE. 


I must now bring my remarks to a close; but before 
doing so I would beg leave to add a few words relative 
to the proper laying down of drains within and around 
houses. If the drains are well laid, securely jointed, 
and properly trapped and ventilated, it is a great 
benefit to the house and also a great boon to the in- 
mates; but if otherwise the house is damaged, and, in 
the lower flat, the plaster on the walls may often be 
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Fig. 285. 


seen damp and bulged out in a very unsightly manner 
for several feet up,* a signal that the house in that part 
at least is in anything but a healthy condition. 

To prevent dampness in the lower flat and the damp 


* In country houses, with the water supply derived from wells, 
disease and death are often produced owing to leakage from bad drains 
or dirty slops, &c. thrown on the ground getting into the wells. ‘The 
water moving in a circle—well, cistern, stomach, drain; and well, 
cistern, stomach, drain, again, for so much of the same. In such cir- 
cumstances people should be careful whom they invite to the house, for 
a Gtseased visitor might damage the whole family! Then, again, it is 
anything but a friendly act to invite a friend to stay at one’s house 
where either the interior atmosphere or the water supply is polluted 
by the sewage. Town dungsteads used as manure on fields sometimes 
pollute the water supply. Dr. Ebenezer Duncan of Glasgow gives 
a very interesting and instructive example of this in the ‘“ Transac- 
tions of the Philosophical Society of Glasgow,’’ March, 1881. 
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rising up the walls, the following plan ought to be 
strictly enforced by all authorities, viz. when the 
walls are being built to lay down a layer, a little 
broader than the wall, either of 4 lb. sheet lead, or of 
slates bedded in cement, or, especially for the outer 
walls, of Caithness pavement, said layer being put in 
either at the same level as the asphalt, as per Fig. 285, 
or otherwise as may be most suitable. In Fig. 285, HH 
is the asphalt, and 3 3 3 the layer of lead.* Above the 
asphalt a layer of Caithness pavement may be put 
down if wished, especially for the kitchen and lobbies : 
but where pavement is not wanted small wooden joists 
may be put in on the top of the asphalt, and then 
wooden flooring laid down, while the space between the 
underside of the flooring and the asphalt could easily 
be ventilated by holes cut through the outer walls and 
perforated iron gratings put in.t If the ground is 
very damp, or aspring exists about it, drain-tiles should 
be put in or other provision made to carry off the water, 
and the work so executed as that neither bad air nor 
rats can get into the house. 

For general house use the spigot and faucet style 
of vitrified fire-clay drain 
pipe shown in Fig. 286, if 
good, makes a very service- 
able pipe for ordinary pur- 
poses, if it is properly laid 
and securely and smoothly 
jointed. They are made in lengths about 3 ft. long or 
under, and may be had of various sizes, say from 4 in. 






































* Pettenkofer’s experiments as to the permeability of walls, or the ~ 
passage of air and gases through bricks, sandstone, concrete, &c., are 
worth remembering here. See p. 410 of the Sanitary Record (London) 
for December 28th, 1877. See also remarks on Ground Air and Damp- 
ness, by Dr. B. W. Richardson, in the Introduction to ‘‘ Our Homes, 
and How to make them Healthy,” a capital book just being published 
by Messrs. Cassell, Petter, Galpin & Co., London. 

+ Through and through ventilation, with a sufficient number of 
openings (more smaller openings are better than few large ones) is a 
great preventive of “dry rot;”’ currents of fresh air playing around 
wood being unfavourable to the growth of such fungias the Merulius 
lacrymans, 
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in diameter upwards. The smallest size I would have 
for the main drain of a house is 6 in., which size, with a 
fall of 1 in. in 40, or more, will run off a great deal 
of ordinary house sewage and rain water. Nine inch 
diameter pipes are often used where 6-in. or at most 
7-in. would serve far better and also be cheaper. One 
mode of jointing the pipes is to pack the joints well 
with clay. This often does pretty well, if properly 
done, where the ground is not very firm, as it allows 
the joints to yield a little without breaking;* but 
where the ground is solid, and the pipes can be laid 
down without fear of sinking then I prefer the joints 
made with either Roman or Portland cement, and plenty 
of it used.t JI have sometimes used gascon or hemp 
to stuff the joints before cementing. For all side con- 
nections I generally prefer branch pipes to be used, the 
branches being inclined to suit the run of the pipe, as 
per £, Fig. 273; the angular branch not being so apt 
to cause a chokage as the square one. 

In practice 1 often found the plain round pipe, 
Fig. 286, wanted something to enable a first-class job 
to be easily made, and also to prevent liability of dis- 
turbance of the pipes and breakage of the joints before 
they were set, from rolling of the pipe owing to its being 
round. To rectify this I lately invented and patented (in 
December, 1879) an improved fire-clay pipe with a flat 
sole, which flat sole prevents the pipe from rolling. 
Then in order to enable the bottom of the joint to be 
more easily and securely made, this flat sole is about 
one inch deeper than the faucet and a little back from 
its front edge, which allows the hand or tool to be got 


* An objection to soft material for jointing is that it is boreable by 
worms or the roots of trees; in some cases the latter have completely 
filled up the pipe. 

+ If at all possible no drain-pipes should be laid down in the interior 
ofa house. Where drain-pipes must pass through a house, some sup- 
port the use of sufficiently strong iron pipes, the joints of which may 
be run with lead, while special eyes could be put in, say every eight 
feet or so, to serve as access openings; but for those who prefer the 
fire-clay pipe the improved pipe with longitudinal access-opening and 
rest shown in Fig. 286a, may be used, and the pipes laid upon and 
surrounded by concrete. 
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in under the joint and front of faucet, and so while easily 
putting in the necessary cement at the bottom to also 
wipe off the surplus properly to the edge of the faucet 
and so make a tight joint. This is found especially 
useful when the drain-pipes are laid upon either a stone, 
cement, or concrete bed. Further, where the drain- 
pipe is to be cemented or concreted either half-way up 
or all over, the style of the flat sole or rest allows this 
to be easily and well done. 

Again in laying down drain-pipes I often wished to 
be able to look along the inside of the pipes before they 
were covered in to see if they were all clear inside, but 
with the ordinary pipes below 9 in. diameter, although 
the usual round eyes the full size of the pipe might be 
put in, they were too small to let the head in, conse- 
quently to get over this objection, while patenting the 
above improved pipe with the flat raised sole, I at the 
same time introduced and patented a longitudinal access 
opening, with longitudinal movable lid, which open- 
ing, while being the full breadth of the pipe at least, is 
made two or more times as long, and so allows the head 
to be got easily in to look along the inside of the pipe; 
a lighted candle being held down at another opening 
or down the cleansing eye of my disconnecting trap, 
the state of the interior of the pipe can be easily seen. 

Should it be necessary to put in arod or long cane 
to clear the pipe at any time, such can be far more 
easily put in into a longitudinal opening 18 inches or 
more long than into a round hole only about 6 inches 
diameter. 

Fig. 286a gives longitudinal and cross vertical 
sections of these improved pipes, which are supplied by 
Messrs. J. and M. Craig, of Kilmarnock, the makers of 
my traps, who are the sole manufacturers, but they have 
a number of agents and depéts throughout the king- 
dom so as to supply them readily. They received 
award of merit at the International Medical and Sani- 
tary Exhibition, London, 1881.” 

* These pipes have been used inter alia by myself in work done 
for Messrs. Campbell Douglas and aia Architects, Glasgow, as at 

M 
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A, B, and D are views of the attached flat sole, which 
may extend along the pipe anylength. c is a movable 
flat sole block, which may be used when the attached 
block is short, as shown at A. F is the long lid for the 
opening which, in its place, may be made tight either 
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Fig. 286. 


with lime or cement, according to circumstances. 
When the pipe is not to be concreted below it, the 
earth is simply packed in under and around the pipe. 
At some houses the foundation is only a foot or so 
below the surface, in such cases the pipes may have to 
be laid some feet lower than the foundation, especially 
at their lowest part. In this case the pipe, if running 
parallel to the house, should if possible be kept several 
feet back, and the cutting while open should have its 
sides firmly supported by wooden uprights and struts, 
to prevent the ground falling im—in fact this is use- 
ful in all deep cuttings. Then as soon as possible after 
the pipes are laid, the ground should befilled in and firmly 
beaten down (but so as not to hurt the pipes) at least as 
high as to the bottom of the foundation, or a little above 
it, unless when the outer walls of the house are resting 
on therock. I thinkit bad practice to have the founda- 
tion only one foot or thereby below the surface, espe- 
cially where drains will pass near and at a lower level. 


Ach-na-Cloich on Lock Etive,and for Mr. John Honeyman, F.R.I.B.A., 
at Craigton Castle, Stirlingshire; likewise for Prof. James Thomson, 
F.R.S., Glasgow. They are also put in by Messrs. Watt and Wilson, 
with consent of the Architect, at the new Central Railway Station, 
Glasgow. Mr. Thomas Watson, Architect, Glasgow, is using them for 
the drainage of new Board Schools, and so at many other places. 
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Figs. 287 and 288 are vertical sections of square 





Fig. 287. Fig. 288. 


fire-clay blocks suitable for either iron gratings or plates 
to besetinto. The former is intended for level ground, 
or for either asphalt or cement; the latter where 
there is gravel or grass. Fig. 2884 is vertical section 
of square zon box frame which I often use in place of 
the fire-clay blocks; the margin outside of the grating 
being much less, Fig. 289 is one of my square slop 
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Fig. 288a. 


stones made of fire-clay, 1 ft. 6 in. across. It has a pro- 
jection or pap at the bottom, to fit into the pipe, so as 
to prevent soakage of the ground. Fig. 290 is horizontal 
plan of one of the strong cast-iron gratings referred 
to at page 202 (and also shown in Figs. 287 to 293), 
the size in this case being supposed to be 10 in. 

A very common practice exists regarding the drain- 
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Fig. 290. Fig. 291. 


age of wash-houses—which I beg to condemn very 
strongly, especially where the wash-house is within the 
walls of the building. I allude to the use of those iron 
“bell traps” with the movable covers. They readily 
choke up, and so the cover is taken off, or lifted, to 
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cleanse them out, when up comes a rush of sewage gas 
from the drain and passes up through the house. ‘The 
covers are also often left off. None such should be put 
in, but, instead, a 4-in. fire-clay siphon-trap (the same 
shape as the plumber’s lead one), with an iron grating, 
and slop-stone above it, as shown in Fig. 291, which 
combination I have termed “ The Anti-Bell Trap.” 
Fig. 283A shows vertical section of a No. 2 Buchan’s 
disconnecting trap placed inside a single manhole. I 
have done so as occasion required since the summer of 
1875. Recently I have used two manholes, as shown 
in Fig. 292, viz. one on the house side of the main 
trap and one on the sewer side of the trap. In this 
case the new access pipe shown in Fig. 2864 was also 
introduced, the pipe on house side of trap having the 
access opening without the lid as seen at B, Fig. 292, 
so that in this case the access opening acts as the fresh 
air inlet to the drain as per the arrow. The access 
opening beyond the trap has the lid on and cemented 
down as shown at H, but when desired the lid may be 
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Fig. 292. 


lifted to examine or clear the drain. The lids as sent 
out are made of fire-clay, but people who choose maymake 
an iron one to suit in any special case. If it is wished 
to ventilate the sewer side of the drain this may be done 
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at the branch or eye D; and as stated at Fig. 283, if it 
is not wished to have an inlet grating right over man- 
hole as at L, it may be placed at any convenient distance 
and an air pipe led tos on a similar principle to Fig. 293. 
At one large mansion-house in Stirlingshire (“ Craig- 
ton,”’ near Fintry), where Fig. 292 style of fitting in 
the main trap has been adopted (in this case the trap is 
a nine-inch one), there are other fifty disconnecting 
ventilating traps on the branch drains, viz. 4 in. and 
6 in., No. 2, so that supposing the trap c from any 
cause failed to lock off the sewer gas from the drain a, 
each branch trap would still act as a barrier to it get- 
ting into the house pipes. The air which enters at L 
and B after traversing the drain a goes up a special 
strong iron ventilating shaft carried above the roof 
and surmounted by one of my 10-in. Induced-Current 
Fixed Ventilators. The pipes were laid on a bed of 
concrete and after being jointed with cement were con- 
creted half-way up, but any portion of drain passing 
inside any enclosure was concreted all over. All the 
traps were concreted to prevent leakage. The holes in 
walls through which either drain-pipes, or soil or 
waste-pipes, &c., passed were all made good with 
cement.* The work was done to order of Mr. John 
Honeyman, F.R.1.B.A., Glasgow. | 
Fig. 293 shows a modification of the fresh-air inlet 
to the ventilating trap when 
said trap is too near a door. 
It is also useful in pre- 
venting children dropping 
pieces of wood, &c., into the 
trap. In this case a branch 
pipe, c, is put in above the 
trap, and a pipe, D, joined Fig. 293. 
to it and turned in any 
direction as most suitable. Bis the iron grating for 
admitting fresh air, while the top of the trap is in this 





* This is an important point not only in order to prevent any gases 
or badair getting into the houses along the outside of the pipes, but also 
to keep out rats or other vermin, should such visit the neighbourhood. 
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case covered by an iron plate, a. The grating, B, may 
also be set in plumb in face of a wall. In laying down 
drains it is well to be able to give them sufficient 
fall; an inclination of 1 inch to the yard serves 
pretty well, especially if the pipes are smooth inside 
and laid regularly, and all the joints well cleaned 
out in the inside with a scraper. This scraper—which 
may only be a half-circled piece of wood, about 1 in. 
thick, with a handle attached about 3 ft. long or so to 
suit the length of the pipe—must be so made as that 
its edge will not sink into the joint when being drawn 
across it. In some cases the sewer is so high that only 
a fall of 1 in. to the three yards or so can be given; in 
this latter case there is all the more necessity for first- 
class workmanship. 

It is a good thing for the drains to flush them occa- 
sionally. Even where there is plenty of water many 
people who use water-closets, young females especially, 
are either so thoughtless—I will not say lazy—or afraid 
of the noise of the water running, that the soil is often 
several days in its passage from the water-closet to a 
few yards along the drain. Ihave often had to find 
fault with house servants and warehouse girls about 
this, as it does not give the water-closets fair play, 
while it turns the drain into a dangerous manufactory 
of sewage-gas, 

In examining the drainage of houses the smoke-test 
—which I have used for years back with smoke-blow- 
ing machine—when properly applied is very useful, and 
saves much time. In his 1880 Report upon the Sani- 
tary Department, Glasgow, Mr. McLeod, Sanitary In- 
spector, refers to the great value of this test.* 

It is a very useful thing for the proprietors of houses 
and buildings to possess a plan of the drains. Many a 
pound would often be saved if a correct plan were 
forthcoming when wanted. Even when the work has 
been well done at first, inspection of the drains, &c., 
at intervals—say once a year—is to be highly recom- 
mended as a precautionary measure. When the work 


* Prof. James Thomson burnt brown paper as a smoke test in 1868. 
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has been executed upon some of the improved plans 
herein described this inspection will be more easy.* 

Between the house and the sewer a trap should 
always be put in when the drain is being laid, in order 
to keep back rats and sewer gas.t When this is not 
done at first, and the rats once get a footing in the 
house, it is often a difficult matter to get rid of them. 
Some try poisoning, but the stench that arises from off 
the dead carcases hid away under the flooring or at 
the back of the plaster, is rather a dear price to pay for 
that experiment. I was perfectly astonished to be 
told lately—end of 1878—that in a certain institution 
where the drainage was newly altered, there was no 
trap put on between the building and the sewer in 
street, but instead the drain was carried right through 
the building and a trap or traps put on at the back of 
the building! 

I have no hesitation in asserting that the inhabitants 
of our large towns and cities suffer far more from the 
evil effects of sewage and other gases and impurities 
polluting the air, both inside and outside of their houses, 
than is generally understood.t 


* Some of my own customers are now having this done; e.g., Mr. 
Fraser, of 2, Crown Gardens, has had his drains tested this year and 
last, before coming home from the coast. If anything wrong it is 
sorted ; if nothing, it is satisfactory to know that. 

¢ This has often been omitted even in cases where it would hardly 
be believed such was the case ; ¢.g., at the new University of Glasgow, 
built about eight years ago, no traps existed on the drains between the 
houses and the sewer until November, 1877, when I put in between 
thirty and forty of my disconnecting ventilating drain-traps. One of 
the inmates of Professor Gairdner’s house felt the effects of the sewer 
air blowing into the house for several nights—the family having newly 
come to reside there—which led to an examination. The immediate 
cause of complaint was siphon action, a closet near by when let off 
emptying the siphon-trap of the bath owing to improper ventilation. 

{ A most important paper in connection with this subject was read 
before the Philosophical Society of Glasgow, in December, 1877, by 
Dr. James B. Russell, Medical Officer of Health, Glasgow, entitled 
“On the Comparative Prevalence of Filth-diseases in Town and 
Country,” from which we draw the welcome intelligence for dwellers 
in towns that if the drainage and water supply of towns are properly 
carried out, and as with proper intelligent supervision they easily 
might be, then the disease and death-rate would fall very much. Even 
with all its drawbacks, Dr. Russell says, ‘ that in regard to diphtheria, 
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In the opening lecture of a series of “ Lectures on 
Public Health,’’* delivered in Glasgow in November 
and December, 1878, under the auspices of the Lord 
Provost and Magistrates, by Drs. J. B. Russell and 
Wm. Wallace, the former, when describing the effects 
of “ Density of Population in relation to Death-rate”’ 
(see pp. 23 to 82 of lecture as published), shows that 
in a large and densely populated city such as Glasgow, 
three people die from pulmonary diseases for every 
single death from the same cause in the rural and less 
densely populated districts; this great difference in 
the death-rate being due to the bad effect of breathing 
impure air.t Bad air has also, whether directly or in- 
directly, a deleterious effect upon the digestive organs. 

In a very interesting paper upon “ Air and Water 
in relation to Public Health,” read before the Philo- 
sophical Society of Glasgow, in Feb. 1875, Dr. Wil- 
ham Wallace, F'.R.S.E., F.C.S., says :— The evil effects 
of breathing impure air—that is, air containing an 
abnormal quantity of carbonic acid, attended with a 
diminished quantity of oxygen {—are due primarily to 
an imperfect oxidation of the blood. This if con- 
tinued long enough, produces a congested condition of 
the lungs, and often gives rise to various forms of 
disease of the respiratory organs.” See also “ Parkes’ 
Hygiene,” fifth ed. 1878, in connection with this sub- 
ject, likewise the writings of Dr. Angus Smith. Imay 


enteric fever, and cholera, a citizen of Glasgow runs much less risk of 
dying of these diseases than an inhabitant of Caithness or Aberdeen- 
shire, or almost any other rural district in Scotland you choose to 
name !’”’ It seems from this that Nature will have it so that filth, even 
although mixed up and flavoured with the most stolid sanctimoniousness, 
will yet produce disease and premature death. Fast-days and prayers 
—with work undone and duties disregarded—being as much “ vain 
oblations’’ now as they were two thousand years ago. | 

* Tam glad to be able to state that the Glasgow authorities have 
published these important lectures in book form, including large 
diagrams, at the low price of one shilling. They may be had from 
Mr. James Maclehose, 61, St. Vincent Street, Glasgow. 

¢ Is this our nineteenth-century tribute to the worship of Mammon 
or Moloch ?. 

{ The Black Hole at Calcutta proved how quickly in some cases 
under these conditions impure air could even kill, 
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here hint at the value of personal cleanliness—especially 
the frequent washing of the hands—as a health pro- 
moter, and also as a safeguard against contagion, espe- 
cially to plumbers, and to nurses, or to any or all who 
handle the sick or what comes from them. 

Among the many evils produced by bad sanitary 
arrangements, a sewage-polluted water supply is a very 
dangerous and far too common cause of disease, and is 
to be held accountable for a considerable proportion of 
the deaths from preventible diseases. At pp. 350 and 
801 of the Sanitary Record (London) for May 30th, 
1879, will be found a summary compiled by Mr. Ernest 
Hart from government official documents, which gives 
valuable information upon this point. * 

The evil effects therefore producible from imperfect 
drainage should make it imperative upon our municipal 
authorities, and all concerned, to see that when the house 
is building the house-drains are in all cases properly laid. 
Instead of this being done, however, it would appear to 
be the rule that “what is everybody’s business is no- 
body’s;” t+ for not only in the commoner order of 
houses, but even in those of the higher class, so far as 
my experience goes, the character of the house-drainage 
is often most disgraceful, and the workmanship ex- 
tremely slovenly—joints improperly fitted and only 
half made, pipes with a fall the wrong way, old pipes 
stuck in without faucets, &c., so that free exit into the 
house is allowed to both sewage water and sewage gas. 
A great point, therefore, in this business 1s to see that 

* Learning has been summed up in the three R’s, so may Hygiene 
in the three P’s—Pure Air, Pure Food, Pure Person. 

+ Since these words were written, in 1876, alittle progress has been 
made, and the study of hygiene—practical as well as theoretical—is 
now becoming very popular, museums of sanitary appliances begin- 
ning to be got up in various parts of the country. Parkes’ Museum 
of Hygiene, London, lately opened under influential patronage, is 
likely to do good. The plumbers have also now got a monthly lite- 
rary organ, the Plumber and_ Decorator, published at 41, Tavistock Street, 
Strand, London, devoted to the interests and information of the craft. 
The various sanitary associations now instituted in various parts of the 
country have done much’good. Professor Fleeming Jenkin, of Edin- 


burgh, took an active part in inaugurating these in Edinburgh, Lon- 
don, &c. 


258 PLUMBING. 


there is proper supervision, so that good results may be 
secured.* 

A gentleman, ¢.g., may be looking out for a house 
for himself and family. He espies one newly erected, 
with a fine frontage, garden before the door, &c., and 
in a fashionable locality. Everything is nice and 
fresh-looking about it, so far as the eye can perceive, 
so he secures it and settles down. All goes well for 
a time; but by-and-by he begins to get fidgety, sus- 
picious odours are occasionally felt,t some of the 
family too complain now and then of headaches, list- 
lessness, &c.; the kitchen-maid comes in for a share 
of the blame and is told that she surely doesn’t keep 
her portion of the house quite as clean as it might be; 
so that altogether our friend is not so comfortable in 
his new quarters as he expected. The summer is 
coming on, however, and off they all go to the coast ; 
and if they have been fortunate in their choice of a 
residence there, all goes well. The season ends, how- 
ever, and back they come; but after a time disease 
makes its appearance, and, happening to have a phy- 
sician who likes to know the reason why, an examina- 
tion is made as to its cause, when the gentleman 
discovers that his fine-looking mansion was in a fair 
way of proving to be a regular whited sepulchre, or 
rather a pest-house for himself and family, owing to 
the bad manner in which the drains had been laid. 
The fault being discovered, things are put right, how- 
ever, by the floors being torn up and the drains relaid, 
&c., after which the house feels more comfortable and 
the general tone of health of the inmates is improved. 
But who was to blame for the purgatory that had to be 


* In connection with this the classification and registration of 
houses, as of ships at Lloyd’s, is an idea which might be advanta- 
geously taken up either by the Government or by municipal autho- 
rities. I threw out some hints upon the subject in the Building News 
for February 7th, 1879, which have been commented upon in the 
public press. 

_t The stages of sewage-gas poisoning may be designated as four, 
viz. :—first, the odorous, or warning stage; second, the narcotic, or 
dangerous stage; third, the disease stage; fourth and last, death. 
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gone through before this took place? Hach reader 
may answer that from his own point of view ; but for 
my part—in a matter of such general and public import- 
ance as this, where the health of the community suffers, 
and where pounds have to be paid out to-day to repair 
what the shillings that ought to have been expended 
yesterday would have prevented—I think the law and 
the authorities are both at fault, when they allow such 
a state of matters to exist and such things to be done. 

The Government of the country has managed to pre- 
vent the selling of adulterated coffee; but why cannot 
it do something more important still by preventing the 
erection of badly built houses, the putting in of fever- 
breeding drains, and the poisoning of the atmosphere 
of our towns? Good houses are as great a desideratum 
as good ships, while bad houses, leaky drains, and 
impure air cause far more deaths than rotten ships, 
only the work is done in a quieter sort of way. 

Perhaps I am doing wrong in thus expressing my- 
self, seeing that a great deal of work is got through, 
things having to be done twice over; but surely the 
great problem of the “struggle for existence” is cap- 
able of being solved in a better and nobler manner 
than this. 

Fig. 294 is sketch of my Patent No. 1 Induced 
Current Fixed Ventilator, suitable for ventilating soil- 
pipes, drains, sewers, ships, workshops, mills, houses, 
&c., and for any air-exhaust purposes, where the top 
of the ventilating pipe stands up exposed. Fig. 294a 
shows a more ornamental and consequently more expen- 
sive style, marked as No. 1a on my list. Other stiles 
may also be had, but the one ordinarily used in No. 1] 
style, is Fig. 294. 

Fig. 295 shows the No. 2 style, with flat and generally 
square base, it is principally used for the larger sizes ; it 
is applicable to houses, halls, hospitals, churches, schools, 
mills, barracks, prisons, billiard-rooms, wash-houses, 
stables, &c., and is intended to be placed upon a square 
wooden frame or seat erected either over the ridge as in 
Figs. 295a or 295r, or to one side of the ridge, but its dase 
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upon a level with the top of the ridge, as shown in Fig. 
295c, so that the whole of the body of the ventilator 
may stand up above the ridge. The frame or seat 
when placed to one side of the ridge is generally so set 
to prevent its being seen; but to keep the seat so far 
below the ridge as that the ventilator would be lower 
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Fig. 294. Vio, 295a, Fig. 294, 


than the ridge would prevent the wind getting full 
scope to blow past the ventilator freely, and so hinder 
the ventilator from working as well as it would do if 
placed higher than the ridge. ‘ee 

Fig. 2954 shows a No. 2 ventilator seated upon a 
rather more elaborate frame or seat than ordinary. 
Fig. 295r shows a No. 9 ventilator seated upon the 
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ordinary style of wooden frame suitable for any of the 
flat-soled ventilators, from No. 2 to No. 9 inclusive. 
In Fig. 295F, A is the base of the ventilator, from 4 to 
6 inches deep according to size. This base slips down 
over and sits upon the wooden frame B, the part B 
being protected by lead or zinc; cis the lead or zinc 

n flashings below and 
round the frame; D is 
the lead, zine, or iron, 
&e., ridging. 

Fig. 2958 is one of 
my No. 3 ventilators 
in situ; the ornamental 
work at A A is extra to 
the ventilator and is 
added on in position. 

Figs. 295c and 295D _ 
show some of my 
other styles, as does 
Fig. 295. The latter 
is here shown with a 
round base; the round 
wood seat standing up 
inside of the base at 
—~ AA from 4 to 6 inches 

= or so higher than the 
: top of the cornice B. 
\ The style mostly in use 
u u ~~ as yet with flat base 
Le en eee = 1s Fig. 295, the other 
—————"_ styles being more ex- 
pensive and no better 
as regards working power. A demand is beginning 
to be made for the more ornamental styles, however.* 

I had better give here a sketch explaining how the 
No. 2 and other styles of flat-bottomed ventilators are 
placed in position. In Fig. 296 we have therefore 
first an ordinary slated roof G G, up through the ridge 
of which the ventilating pipe has to pass say 7 inches 

* While some architects add their own outer casings. 


































































































Fig. 290n. 


GENERAL DRAINAGE. 263 


above the ridge at mM. This allows the pipe to stand up 
3 inches higher than the top E E of the square wooden 
frame, of which F F are two of the sides (top and sides 
being made of wood 1 inch thick for a 2 feet diameter 
ventilator and less or more according to size for other 
ventilators). This pipe H is supported, where it passes 
up through the board 
E E, by a metal flange 
+ in. or so_ broader 
than the pipe, soldered 
onbelowp. Thewooden 
frame E F being fixed in 
position and the lead or 
zinc flashings put round 
it, the ventilator A A is 
lifted up (in Fig. 296 it 
is shown suspended over 
its seat) and lowered 
down over E £, F F, the 
width of the base B’B 
being a little more than 
that of the frame or seat 
EE overall. The pipe 
c is also a little wider 
than the pipe H, so that 
H may slip up into ¢, 
the joint being made 
tight with red lead and 
hemp. The top of the 
base from c to B slopes 
a little down in order to Fig. 2956. 
allow the rain to run off 
easily, and so it is better to make the top of the wood 
at E & to slope a little too to suit.* 

L 1 is the ceiling line. At x, especially when the 
outlet ventilating pipe is metal, I recommend provision 
to be made to catch any drops of condensed vapour 
which in certain states of the atmosphere may be 
formed in tube. At J again, or where most suitable, a 
* Mr. F. Botting, 29, Mount St., London, W., supplies these cowls. 
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valve may be placed to be worked say by a cord and 
pulleys, as sometimes too much air goes out when not 
wanted, as ¢.g., when heating up an empty church, &c. 
Besides this hand-worked valve sy, another self-acting 
or self-closing valve may also be placed inside the pipe 
H, which will allow passage to all air upwards or out- 
wards but shuts against the passage of air downwards. 
This self-acting valve is most useful where the action 
of chimneys in cold calm weather, or where a certain 
direction of the wind, tends to produce an inclination 
to down-draughts. From entire liability to down- 
draught in unfavourable conditions there is no ventila- 
tor that I yet know of free. One kind will allow 
down-draught, even where there is wind, more readily 
than another. In some that I tested against my own, 
and which were asserted to be entirely free from donn- 
draught, I found this not to be true; but, instead, they 
allowed down-draughts far more than mine, which 
latter were not warranted. 

It is very amusing to think of the vast amount of 
nonsense that has been promulgated about “ self- 
acting,’ or more correctly wind-acting, ventilators. 
Even scientific men certified to the wonders that could 
be worked in the ventilating way by merely clapping 
So-and-so’s ventilator upon the roofs of the people’s 
houses or halls, &e. The people believed and bought, 
but from this quarter and the other quarter murmurs 
arose that the public had been deluded, for Tom swore 
he had got cold from down-draught in the theatre— 
possibly he shouldn’t have been there! Dick said he 
had got the same at the concert; but, worse than all, 
his wife got headache and rheumatism at the church 
from the persistent down-draught* of the ventilator on 
the roof. In these cases there were no self-closing 
valves or other such provision made, the patent ven- 
tilator was supposed to act as a charm and in fact to 
be a “perfect cure!” By-and-by people began to 
think and to experiment, when it was discovered that 


* There are two kinds of down-draught to be guarded against, viz. 
the blow-down and the suck-down. 
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a wind-acting ventilator without wind to work it was 
something equivalent to a steam-engine with the fire 
out, and the coals done.* 

Generally speaking in this country it seldom happens 
but that there is some wind to act upon a ventilator 
if it is so placed as to feel what there is. Where there 
are fresh-air inlets upon the windward side of a build- 
ing the entrance of fresh air at these will help to cause 
the foul air to go out at the roof ventilator, and all the 
more easily in halls or churches, &c., where there are 
no fires. ‘‘ Tobin’s tubes” are largely used for fresh 
air inlets and work well, especially when the air is not 
too cold. Attempts have been made to heat the incoming 
air through these by gas and by hot water, without 
harming the air. I published some plans myself in and 
since 1878; but I have never had time and opportunity 
as yet-to try them properly, my business hitherto 
having been more connected with what appertains to 
the water supply and liquid drainage of buildings than 
to the best (7.e. the most economical and most comfort- 
able) way of replenishing the air while providing for the | 
aerial drainage of the apartment. Rome was not built in 
a day, so [ intend to give more information yet on this 
subject in addition to what I have published elsewhere. 

Reference has been made to the complaints that had 
been made about the exhaust ventilators in the market 
not acting up to the pretensions of their vendors. In 
1878 the Sanitary Institute of Great Britain offered the 
Medal of the Institute to the best acting ventilator 
sent in to be tested. To this invitation Messrs. Boyle, 
Lloyd, and Scott-Dunn responded,t but after testing 
their ventilators against plain pipes, the committee, con- 
sisting of Captain Galton, Mr. William Kassie, C.E., 
and Mr. Rogers Field, C.E., reported that they were 
unable to recommend the Medal to be given to either, 


* A ventilator on a steamer when sailing might work well suppos- 
ing no wind, owing to the motion of the vessel; but we can’t send a 
house through the air like a ship through the water. 

_ + Messrs. Boyle sent in their “ Air-Pump” Fixed Ventilator; 
Lloyd’s was also a fixed one. while Scott-Dunn’s was a veering cowl. 
N 
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as the experiments made by them at the Royal Obser- 
vatory appeared to show that the only use of the cowls 
tested was to keep out the rain. The chairman, Dr. 
B. W. Richardson, in alluding to the experiments 
conducted at this time, said—‘It turned out that 
many of the instruments and apparatus exhibited, and 
which had previously borne a high reputation for excel- 
lence, were found by the Council not to be able to stand 
the test.”* The publication of this statement (the 
Report will be found published inter alia in the Sani- 
tary Record, London, June 7th, 1878) fell like a 
thunderclap upon the ears not only of the prize-seekers, 
but also upon many of the general public. Although 
two months or so previously I had in the Sanitary 
Record published that in my opinion various ventilators 
were puffed up far above their real merits, I was not 
prepared to read that the only good they served upon 
the tops of pipes was to act as umbrellas, yet that virtu- 
ally seems to have been the opinion enunciated by the 
judges of the Sanitary Institute. I consider this opinion 
has done a great deal of good, and has helped to bring 
out improved systems of ventilation as well as shown 
there was room for better working appliances. At same 
time, however, it has also done some harm by making 
many persons imagine that wind-acting ventilators 
were useless because the wind as the motive power was 
inconstant ; but if that were really so, what, é.g., would 
be the use of sailing vessels? How did they get on 
making the circuit of the earth, long before steam- 
engines were invented? And even now, it is found 
in practice that sailing vessels are still serviceable— 
getting along pretty well, and sometimes paying better 

* Dr. Richardson himself had previously stated, that the intro- 
duction of Boyle’s Ventilators had given us “perfect methods of 
ventilation.”” His candour under the circumstances is therefore all 
the more honourable to him. Real “ perfection” to be got from an 
appliance with such a variable motive power as the wind is rather 
difficult. Good planning in the arrangement of both inlets and outlets 
is a great matter, so that each may help the other. Tobin’s or 
other inlets without providing also good outlets is only half doing 
the work. By attention to both inlets and outlets Messrs. Boyle 
appear to wave been pretty successful lately. 
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than steamers; the extra cost of the machinery and 
coals of the latter sometimes counteracting their bene- 
fits otherwise. Which is the same with the water- 
power or otherwise mechanically-worked ventilating 
engines or appliances; people grudging the expense 
and attention required. Under these circumstances 
_ therefore wind-acting exhaust ventilators will continue 
to be used, and the great question for the public is— 
which one, at a reasonable price, utilises the wind- 
power best, while at same fins having a good or at 
least passable appearance? ‘The ignoring or acting 
upon some such ideas as these might have been one 
cause of the different action of the judges at a number 
of the late exhibitions where ventilating appliances 
were shown. /.g., at Glasgow in 1880, at the Inter- 
national at London, 1881, and the Newcastle one in 
1882, the wind-acting ventilators seem to have been 
rather pooh-poohed. What’s the use of them when 
there is no wind ? These were the only exhibitions at 
which I have been present as yet, and in neither of the 
catalogues, so far as I remember, is a definite award 
given to any wind-acting exhaust ventilator. At Glas- 
gow both Messrs. Boyle and myself were present, but 
to neither of us nor to any other exhibitor was any 
award given for ventilators. At the 1881 International 
Exhibition at London, the only definite first-class award 
for ventilators I can see in the catalogues is given to 
Verity Bros., water-power air-propeller.* At Eastbourne, 
Brighton, Tynemouth, and other London exhibitions, 
at none of which I was present, the judges did give 
awards to the wind-acting ventilators. So that it may 
be said that, ‘‘ Judges differ,”’ just as do doctors ! 

As to whether or not a good ventilator is better than 
a plain open pipe I think the experiments made by Mr. 
8. 8. Hellyer of London, and myself at Glasgow, settled 
that in favour of the ventilator. (Vzde Mr. Hellyer’s 
work already referred to, and the “Transactions of the 
Philosophical Society of Glasgow,” April, 1879, p. 442.' 

* Messrs. Boyle got a “General Excellence” award; asalso did 
Verity Bros., in addition to above special one, 
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Experimenting in August, 1878, with ventilators 
versus a plain pipe, the following shows the compara- 
tive amount of up and down draughts in each in one 
minute :— 


Boyle’s 3-in. han’s 4-in, 
y Eye ag Banner’s 


aid Pind! re ere 

Up? Both 160 250 100 

Down 40 ft. 10 None, but i) 
wavered. 


In March, 1879, it was stated that the Committee of 
the Sanitary Institute of Great Britain were to make a 
new series of experiments with ventilators, but as yet 
I have not heard of any results being published. Like 
Royal Charlie they seem to be “lang o’ comin’.” I wish 
them better success when they do come. 

Only experiments with full-sized ventilators zn posi- 
tion can give fair play in judging as to their exhaust 
power and protection of the pipe they are on from 
down-draught, yet the following experiments with 
model will help to explain how a pipe surmounted with 
a ventilator may be better than a plain open pipe. 

In Fig. 2964 we have a plain U-shaped pipe open at 
both ends, while in Fig. 2968 we have the same pipe 
surmounted by a ventilator on one end. In this case 
by blowing upon one end of Fig. 2964 as per either 
of the arrows A or B, the air comes out of the end B, as 
indicated by the piece of cotton lying in the bottom at 
F rising up in or out of the end B; but if we blow in 
the direction of the arrows c or D, down-draught 
takes place and the cotton is sent out at the end £. 
Now try Fig. 2968 with the ventilator on, and we find 
that, no matter in what direction the wind strikes 
the ventilator, there is always an up-current of air in 
the pipe towards it. This shows that a good ventila- 
tor may be made to serve the purpose of both an 
umbrella and a protection so far against down-draught 
as well as increasing the up-current.* As toa suck- 

* T hada good proof of this about three years ago at Dalmuir, 
where I was executing some improvements in the drainage on account 


of an outbreak of oastric fever. At the manager’s house the soil-pipe 
went up outside and was carried up full bore to act as a blow-off for 





Fig. 2963. Fig. 296n. 
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down action in the pipe, especially when there is no 
wind, I have referred to that already. 

Mention has been made of various experiments 

carried out with venti- 
= lators,* but so far as I 
know the most elabo- 
rately detailed published 
set of experiments were 
those conducted at great 
expense by Mr. &. 5S. 
Hellyer, of London, and 
fully explained and a 
large amount of data 
given in his work, “ The 
Plumber and Sanitary 
Houses,” published by 
B. T. Batsford, 52, High 
Holborn, london. 

As the result of all 
the various trials he 
made with the principal 
ventilators or cowls in 
the market, he says :— 
“Taking all the tests 
into consideration the 
palm of victory must 

Fig 295¢. be given to Mr. Bu- 

chan’s.” In two series 

of testing matches his tables show that in 
twenty-one hours my new Induced-Current Fixed 
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the drain, but without any ventilator at first. Instead of acting then 
as an outlet it acted as an inlet, to the annoyance of the manager 
when he passed the intended air-inlet grating on the ground. I then 
put on one of my 9-inch Induced Carrent Fixed Ventilators upon the 
top of the soil-pipe and the air current went as desired and the 
manager’s complaint ceased. Several months after Mr. James Deas, 
C.E., engineer to the Clyde Trust, examined the work, and certified 
that all was satisfactory ; while a few days ago he was telling me that 
everything was still in good working order and they had had no 
fever in any of their houses since I had sorted the drainage in 1879. 

* To see which had the strongest exhaust power and was least 
hable to down-draught. 
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Ventilator excelled all the others—whether fixed, veer- 
ing, or rotating—by about 94,000 feet. To certain 
interested parties who affected to disbelieve his data as 
published, Mr. Hellyer offered to repeat his experiments 
in their presence, but, although the proof o’ the pud- 
din’ is said to be the preein’ o’t, they did not care to 
taste. Some of those tested were larger and much. 
more expensive than mine. 

Fig. 297 is horizontal section of Figs. 294 and 295. 
There were a number of various styles of fixed venti- 
lators in use long before this, as eg., Kite’s with 
vertical angular plates in 1846, Wilson’s and Finlay’s 
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Fig. 297. Fig, 2974. Fig. 2978. 


a few years after that, and Boyle’s in 1872, formed of a 
series of vertical plates. Hach has its own peculiarities, 
Boyle’s to my mind being the most expensive and 


272 PLUMBING. 


elaborate, although not the best working, so far as I 
can judge by experiments and data published. 

The late Mr. Robert Boyle, the inventor of the “ air- 
pump ” ventilator, took great interest in the subject of 
ventilation. J had a visit from him in my own house 
in 1878, to see some experiments made with his own 
ventilator, in regard to its lability to down-draught. 
These experiments were published and explained at 
the time in the Sanitary Record (London) for April 5th, 
1878, but as Mr. Boyle’s experiments with me were 
made, so the firm said, ‘without our knowledge and 
sanction,’ and when he was not “an acting member 
of the firm,’’* the experiments did not lead, as I wished 
them, to further experiments with if possible improved 
construction of this ventilator. I was therefore forced, 
in order to get the style and improvements I aimed at, 
to go on with my own “Induced-Current” Fixed 
Ventilator as an advance upon all that had preceded it. 
Inter alia, | wished Messrs. Boyle to supply me with 
their “air-pump” ventilator only 9-inch diameter in 
the body in place of 12-inch, for a 4-inch pipe, as in 
many cases I judged the 12- inch to be too large, and 
therefore an eyesore as well as an unnecessary expense. 
I could not get this from them, and therefore designed 
a ventilator to suit my own ideas with the result that 
Mr. 8. 8. Hellyer published that my 9-inch one at 25s. 
upon a 4-inch pipe excelled Boyle’s 12-inch 42s. one 
by 11,772 feet in two hours, and again by 976 feet in 
twenty minutes. And with both on a U-shaped pipe 
pulling against each other, my small one in two hours 
pulled 2,468 feet down through the 12-inch “air- 
pump!” 

I observed it stated lately that Boyle’s was the first 
round fixed ventilator. I think that statement a mis- 
take, as Finlay’s, about ten years before Boyle’s, 

* At the time I failed to see what it mattered to scientific or prac- 
tical experimentation whether or not Mr. Boyle had the “sanction ” 
of his old firm to experiment. Had the experiments turned out suc- 
cessful no doubt the jim would then have been glad enough to hear 


all about them, and appropriate the honours. I think the “ firm” 
made a mistake in objecting. 
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was round in section. I here show sections of Wilson’s 
hexagonal one about 1856, Finlay’s round one about 
1860, and Boyle’s 1872. I think the round ones allow 
the wind to embrace them too much, and so in my own 
one, as per Fig. 297, I have striven to give rather a 


Rea: 


Fig, 297c. Fig. 297p. Fig. 2975. 





square character to its section in order to allow the 
wind to flow readily past each side, and so discourage 
the encircling tendency.* 

Figs. 297a and 2978 are vertical sections of my 
patent glycerine-jointed veering cowl; but as my fixed 
ventilator has turned out so well, I do not care about 
anes or any other movable wind-acting exhaust venti- 
ator. 

So much for ventilating appliances—patented or 
otherwise—and as to entering upon the subject ‘of 
systemst of ventilation I cannot do so fully here, but I 
may refer to the successful ventilation of apartments 
without any special exhaust appliance by utilising the 
chimney already there as the outlet. The plan I refer 
to was first shown tome by Councillor W. R. W. Smith, 
of Glasgow, some years ago, but whether he or Lord 
Kinnaird first suggested it I do not know. It was 


* Boyle’s is shown with four divisions in centre. I experimented 
with these in mine and considered them a useless waste of metal and 
money, at least for exhaust purposes. 

t+ A good system with inferior appliances may be made to give a 
more satisfactory result than a bad system with better appliances; but 
the best result, of course, is attained by having both the system and 
the appliances as good as possible, and this does not necessarily 
mean the most expensive. I have come across some very expensive 
and pretentious failures where the best working appliance was the 
tongue of the vendor. 

NO 
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published from the latter in the Building News for 
November 8th, 1872.* It consisted in his plan of 
bringing down a pipe from near the ceiling to above the 
chimney-piece, where the pipe bent inwards to the 
vent. Mr. Smith’s plan was to bring it down below 
the chimney-piece and then in; but as in both these 
cases, if there was a down-draught and a register grate 
in use there, the smoke could get up the ventilating-pipe 
and mark the ceiling, I, therefore, in those fitted up 
by me, carry the pipe down to within a foot or so of the 
floor, so as to prevent any smoke getting into the pipe. 
I have used this plan for rooms, which it ventilates very 
well, especially if a fire is on,f carrying off the heated 
air from the gas, &c. I have also used it for laundries 
with stoves, &c., the effect being that the laundry is 
made much more comfortable and healthy for the 
servant to work in, while the clothes dry in half the 
time and better than before the pipe went in. 

I here, in Fig. 297F, give a sketch of one end of the 
apartment, showing position of fireplace and the outlet 
ventilating-pipe c. This pipe c is generally flat—say 
7 inch x 2 inch, or thereby. Sometimes it is put in out- 
side the plaster, again out of sight at the back of the 
plaster. It is useful to have a Crossley’s, Arnot’s, 
McDowall’s, or other balanced or self-closing valve put 
in at p.t Fresh air may be admitted into the room 


* Messrs. Jas. Combe & Sons, Glasgow, claim it for twenty years 
back. Mr. Hoey, Glasgow, is another claimant. 

+ The plan is not suitable for open fireplaces. An interesting 
paper, with diagrams, upon this subject was read to the Philosophical 
Society of Glasgow, on March 31st, 1880, by Mr. H. K. Bromhead, 
A.R.I.B.A., and published in the “ Transactions.’”’ Some of my own 
remarks upon House Drainage and Ventilation will be found in the 
‘“ Transactions,” under dates March and April, 1879. 

{ This plan will work all the better, and more air may be carried 
off by the pipe c if there is a valve-damper, or door, upon the smoke 
outlet of the grate, which can be opened or closed as far as necessary 
to permit the smoke to get free exit and no more. Finlay’s sliding- 
valve upon register grates is a good one for this purpose, while a 
screw handle, like a water crane, with suitable attachment at top of 
grate, would be a great improvement upon the present common style 
of smoke-door, which opens or shuts by jumps of a couple of inches at 
a time, or perhaps only stands at the shut or open, and to regulate 
which the hand or arm has to be put up the chimney. Jam arranging 
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either at window between the sashes as at F,* which 
is often termed Dr. Hinckes Bird’s style, a slip of wood 
as at G, about 3 inches deep, being put in along top of 
window to prevent air getting in there, or it may come 
in through one or more Tobin’s tubes as at zr. Again, 
instead of the fresh air coming in directly from the 
outside into the room or apartment, it may come in 





WEEE EXELL CL 
Fig. 297F. 


from the lobby through Tobin’s tubes. A Tobin’s tube 
fixed up at the back of the door makes a good fresh-air 
inlet. When Tobin’s tubes communicate directly with 
the outer air complaints are often made in cold weather 
of the incoming air being too cold. During the present 
year, 1882, plans have been proposed to heat the in- 
coming air as it passes up the tube. In some of my 
patents, A.p. 1878 and 1879, I have referred to and 
shown. various modes of doing so, exter alia, by gas- 
heated and also by hot-water-heated tubes—or steam- 
heated pipes might be used. One of my plans was 
to heat the incoming air by means of a worm-shaped 
or other form of tube or tubes, or tank, &c., in connec- 
tion with the boiler of the kitchen or a special boiler, 
with Messrs. John Finlay & Co., Renfield Street, Glasgow, as to 
supplying such a valve-regulator on the grate as I refer to. 


* A muslin or wire gauze screen to keep out smoke and dust would 
be useful here. jes 
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&e., as might be most suitable, the fresh-air tube, or 
air-warmer, being so far heated by the water in the 
hot-water tube. I intended to have been able to pub- 
lish a list of experiments showing the difference of 
temperature of the fresh air as it entered and passed 
out of the heated Tobin’s tube, but other engagements 
have prevented me at present. J hope to be able to 
do so shortly, however. 

In regard to air-supply to rooms over doors, Professor 
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James Thomson, of the University of Glasgow, designed 
various plans of doing so, and has had some of them in 
use for twenty years or more. I show in Fig. 297¢ 
one style of which he has kindly lent me the drawing, 
but the idea can be worked out in various ways, either 
simple or ornamental, as best suits the circumstances of 
the case. vp, Fig. 297, is on the outside of the room, 
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B is the vertical sliding valve above which the air enters 
the room, ¢ is a metal eye by which the valve B can be 
raised and lowered, A is a balance weight. In front of 
E is shown the groove in which the valve works. F is 
wooden fixture. Fig. 297 is another style, L being 
outside of the room and J wooden board placed at an 
angle above the door inside of the room. This style at 
g may also be used in place of the louvre boards at 1 out- 
side. The breadth of board s may be 18 inches or more, 
and height about 18 inches; each end of J is closed in. 
H is the valve on top, which may be regulated by a cord 
and pulley x. Instead of the back of valve being as 
high as top of J, it may be fixed or hinged down at 1 
as per dotted line. The Fig. 2976 style was used about 
thirty years ago, and any one is free to use the styles. 

In admitting fresh air to any apartment care must 
be taken that it is so admitted as not to give the 
occupants cold. ‘Too much of even a good thing may 
doevil. There isa sensible Spanish proverb which says, 
‘“‘ Beware of a cold draught and an angry donkey.” 

In the case of schools and churches, short but large 
flushings between the lessons and sermons when the 
scholars and hearers are out is very good, especially 
if done quickly, so as to renew the air without giving 
time for the walls, &., to cool. Amongst my dis- 
agreeable experiences has been that of hearing the 
““ Word of God” preached in a stinking, or badly, or 
non-ventilated church. Few things are more incon- 
gruous or inappropriate. 

H, Fig. 297¥, is an outlet-pipe with valve, sometimes 
put in in place of the pipe c (but it may be put in and 
c too), to work when there is no fire on. It may deliver 
into outer air, lobby, or vent. 

To lessen the current of air towards the fireplace and 
help to keep the room and people sitting in front of the 
fire warmer—especially on off-side from fire—it is a 
good plan to put in a large pipe from the outer air to 
front of fire, up through hearthstone say, and have a 
sliding or hit-and-miss valve on. This pipe must be 
put in so as to prevent any danger from red-hot 
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cinders. I have this and the pipe, Fig. 297F, also the 
wood slip G, in several of the rooms of my own house. 
As I write this, two gas lights have been burning in my 
dining-room for the last two or three hours, yet I find 
that, owing to the fire being on and the pipe c working, 
the atmosphere of the room feels quite good even upon 
going out to the fresh air and coming in again, whereas, 
with the valve p shut and the pipe c not working, the 
air of the room feels stuffy to me in half an hour or so 
after the gas is lighted. 

The style of outlet-ventilation shown in Fig. 297¥ 
may be termed the aerial-siphon system of ventilation, 
the vent being the long leg of the siphon and c the 
short leg; the motive power is got by the weight or pres- 
sure of the atmosphere upon the top of c being greater 
than the weight of the warm air in the vent from the - 
level of the top of c to the top of the chimney. 

In addition to having the rooms of a house ventilated 
per sé, the lobby and staircase should also be ventilated 
by a large special pipe surmounted by a ventilator as 
high as the ridge (or some other plan), which venti- 
lating-pipe should have either a self-closing valve in it 
or one which can be closed and opened when wished. 

I have other combined styles of ventilation suitable 
for ships, halls, &c., but have not time to show them 
here. They have been already partly published, but to 
do justice to this ventilation subject would require a 
pamphlet at least for itself. If fortune favours I may 
publish such with illustrations by-and-by. 

At page 111 reference was made to certain water- 
closets not there described; the following diagrams 
give an idea of some of the styles referred to. ‘The 
first three shown belong to the “ Wash-out” style, and 
with a plentiful supply of water they may do well. 
Fig. 298 is a vertical section of Jennings’ “ Monkey ”’ 
closet ; the horn at 8 is intended to ventilate the soil- 
pipe to the outer air, of course. This closet, in one or 
two pieces, was patented by Mr. Jennings in August, 
A.D. 1852, but the horn B is a late addition. Fig. 299 
is Woodward’s “‘ Wash-out”’ closet. Fig. 300, a newer 
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design, is Bostel’s closet brought out as an improvement 
upon Jennings’. It seems to me that the ventilating- 
horn c is in the wrong place. 











Fig. 298. Dig. 200, Fig. 300. 


Another closet lately introduced, which reminds me 
of Fig. 170 minus the trap, is “ Pearson’s Patent 
Trapless Twin-basin Water-closet.” I consider it very 
dear and little improvement upon Shank’s closet in use 
long before it. J also consider the want of the trap a 
great source of danger, for if a piece of paper, &c., gets 
under the valve, especially when the water is off, there 
is nothing to prevent the pollution of the atmosphere 
of the house from the soil-pipe. I consider this “ trap- 
less’’ closet much inferior to the old cheese-closet in 
use thirty or more 
years ago, and 
which also had two 
water receptacles, 
but, in addition, 
a lead water-trap 
underneath. Mr. 
5.8. Hellyer writes 
very strongly ‘Ser 
against the use of “= === == SS 
trapless closets. Hig. 300a. 

Figs. 300a and 
3008 show vertical sections of two patterns of the 
wash-down (as distinguished from the wash-out) style 
of closet, invented by myself and patented in 1879. 
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It is known and registered as the ‘“ Carmichael Wash- 
down Accessible 
Closet.” Fig. 
300a is sold as 
No. 100 2a aeate 
is in one piece, 
and in the P-trap 
style. Fig. 3008 
is) No, l006,7 
in two pieces, and 
in the S-trap 
style. The flush- 
Fig. 300s.” ing water enters 

the basin through 

my patent adjustable metallic jet-fan 1, which, while 
allowing the water to flow all round the interior 
of the basin, also at same time produces a special 
water-jet, as shown in diagrams, which jet sub- 
merges and sends off the paper, &c. At first I tried 
a hollow-rim basin partly perforated instead of the 
metallic jet-fan, but, finding it required more water 
and was much more difficult to regulate for flush- 
ing, I have allowed it to drop, and the makers now 
only supply the metallic jet-fan with turn-down-rim 
style of basin or closet, as shown in diagrams. ‘The 
closet may be had in four different styles, as ordered, 
viz., Nos. 1001 and 1003 in the §-trap style, and 
Nos. 1002 and 1004 in the P-trap style. Nos. 1001 
and 1002 are each in one piece of earthenware, 
Nos. 1008 and 1004 in two pieces of earthenware. The 
latter style allows the basin considerable freedom to be 
turned round in the direction most suitable for the 
service or flushing pipe; but on account of the joint— 
which, however, is above the water, as seen in Fig. 300B 
—many prefer the closet in one piece. In many cases, 
as being more handy to use, I have a liking for the 
style in two pieces, and have it fitted up in my own 
house, for, when the basin and trap are well joined with 
either red lead putty, stucco, or cement, the two are 
virtually one. Then again if basin or trap gets broken of 
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either Nos. 1003 or 1004, only a half-closet is needed 
to put things right, whereas, if either Nos. 1001 or 1002 
are broken, a whole-closet would be needed. In setting 
the basin of either No. 1003 or No. 1004 the inlet-horn 
of the basin should not be placed right above or over 
the outlet of the trap, but somewhere opposite to it, as 
in Fig. 3008, or to one side (either right or left), as at 
cin Fig. 300c. Attention to this in setting allows the 
water-jet to submerge and send off the paper, &c., better. 
This closet is supplied best, I think, from a cistern 
overhead, and with a 24-inch 
or 2-inch valve and 2-inch, 
14-inch, or l-inch vertical 
down-pipe according to height 
of the cistern. The pipe next 
the valve should not be less 
than 2 inches diameter, and 
should have a very small air- 
pipe, +-inch diameter enough, 
and no service-box. 

Some architects prefer a 
simple pull-down bell-pull cord 
and handle for letting on the 
water, as per F in Fig. 300c. 
I use this plan myself, and 
have fitted up many of these 
closets so.* In other cases the 
lifting handle at seat is pre- 
ferred. As 
various me- 
dical gentle- 
men consi- 
der that the 
usual closets Tha 
stand too Fig. 3000. 
high above | 
the floor, the height of this one is only 154 inches. 
























aoe 


iret D 


* A check for the outer end of the lever to strike against is useful, to 
prevent it being pulled down too far. India-rubber or felt for deafen- 
ing sound may also be placed under the closet if wished. 
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If wanted up to the usual height it can easily be set 
upon a small block of wood slightly larger than the 
earthenware sole of the closet. This wood may be 
placed under the lead safe, where a lead safe is used. 
It is recommended to use this closet with the follow- 
ing sizes of valves and service-pipe from cistern, accord- 
ing to the height of the cistern above the water-closet, 
viz., about 6 feet or less above closet, a 24-inch valve 
and 2-inch service-pipe ; about 8 feet above closet, 24- 
inch valve and 13-inch service-pipe; about 9 feet 
6 inches above closet, 2-inch valve and 14-inch service- 
pipe; about 11 feet above closet, 2-inch valve and 
l-inch service-pipe, with short tapered piece of pipe 
between valve and l-inch, &c., down-pipe. A good 
size of small wood cistern, lined with sheet-lead, is 
21 inches long by 11 inches broad and 15 inches deep 
all inside, or as much larger as desired. In towns, &c., 
where limited closet water-supply regulations are in 
force, either Ross’s or other regulating valve of suffi- 
cient size may be used, or cistern with division and 
two common valves, or Ross’s special zon cistern and 
valve, or some of the siphon-action cisterns with 2-inch 
or 14-inch down-pipe. It is necessary that the water- 
flush of this closet should come quickly and with force, 
so that there be no waste of water. Two or three 
gallons coming quick/y and with a good force will do 
more good than ten times as much coming slowly, 
while two short flushes are better than one long one. 
Nothwithstanding the foregoing directions as to 
fitting up, the mistakes that various parties have made 
in fitting them are rather curious; e.g. one party had a 
34-inch valve and 2-inch down-pipe from a small 
2-gallon iron cistern, but only a l-inch coupling be- 
tween the valve and 2-inch pipe. Of course the flush- 
ing of the closet was a failure. I was appealed to to 
explain this, and desired the parties to take out the, in 
this case, stupidly small 1l-inch coupling and use a 
2-inch coupling. This was done, a 3-gallon cistern at 
same time being put in in place of the 2-gallon one, 
whereupon word came back that ‘now the closet works 
first-rate.” 
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Anything new is sure to take a little time before the 
generality of workmen will properly master it, or get 
out of the old groove into a new one. In other cases 
eat tradesmen take a pleasure in mastering anything 
novel. 

A great many old pan closets especially—in some 
cases even Bramahs—have been taken out and replaced 
by these “Carmichael ” wash-down closets. In some 
gentlemen’s houses all the closets are ‘“ Carmichaels ”’ 
in other cases only some of them. For their new 
premises,* the London Sanitary Protection Association 
(of which Professor Huxley, F.R.S., &c., is President), 
have adopted the “‘ Carmichael”’ closet. It was fitted 
up by the North British Plumber and Sanitary 
Engineering Company, 4, Upper Baker Street, N.W., 
and Mr. W. K. Burton, engineer (colleague with Mr. 
Cosmo Innes, Secretary of the L.S.P.A.), writes me 
that its working ‘is thoroughly satisfactory.” It has 
been fitted up with a small siphon-action service- 
cistern and 14-inch service-pipe, the height being 
6 feet above the closet. The cistern at one flush 
delivers 24 gallons of water in four seconds. ‘“ With 
these conditions the closet cleanses itself most tho- 
roughly.” Mr. Burton goes on to say very truly, 
“Much more care is necessary in fixing a wash-down 
closet than in fixing a valve one; but given the 
necessary care in fixing I must say I prefer the wash- 
down, and on the whole I have found none so satis- 
factory as your ‘Carmichael.’”’ He also adds that in 
any case where he had come across a Carmichael closet 
not working satisfactorily, the fault lay in the flushing 
and not in the closet. With the adjustable metallic 
jet-fans there is no good reason why an ordinary 
plumber with the slightest gimption should not fit up 
the wash-down closets to work satisfactorily if he 
do so as directed, and makes the water-jet strike the 
centre. Ifin any case the plumber thinks the pipe he 
has put in is too large and allows too much water to 
come into the basin, he can easily sort that by cutting 

* 1, Adam Street, Adelphi (second floor), London, W.C. 
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off 6 inches or so off the end of the pipe next the 
basin, and putting in a short piece of pipe 4 inch 
or so less in diameter. In a number of cases I have a 
few inches of l-inch pipe next the basin with a larger 
pipe behind and above it, and the flushing first-rate. 
It is easier contracting a too large pipe than putting 
in a larger pipe where too small a one has been put in 
at first. 

A broad but shallow cistern, only a few inches 
deep, is not so good for flushing as a narrower but 
deeper one; e.g. a depth of water of 12 inches above the 
valve will give a good flush when only 6 inches would 
give an insufficient one, and even with twice the 
quantity of water. 

The title ‘‘wash-down”’ is used to distinguish this 
style of closet from the ‘‘ wash-out” styles shown in 
Figs. 298, 299, and 300. In the latter the water flows 
out sideways into the trap, the water in which is out of 
sight, while the pipe between the basin p and the top of 
the water in the trap at £, Fig. 298, is apt to get foul 
and furred where not seen. For this reason some prefer 
the “ wash-down”’ to the ‘‘ wash-out”’ style of closet. 
Dr. Neil Carmichael, in the important paper read by 
him to the Philosophical Society of Glasgow, in Feb- 
ruary, 1880, on *‘ The Trap and Water-Closet System,’ 
says, ‘‘ A basin with its outlet so curved as to form a 
siphon-trap, the deepest part of which is seen from the’ 
basin, the whole formed of one piece of glazed earthen- 
ware, fulfils all the conditions of a simple, clean, safe, 
and cheap water-closet.”” These principles, including 
the necessary flushing arrangement, will be found em- 
bodied in Figs. 3004 and 300B. 

There is a “partial resemblance between Figs. 300 a 
3018, in that both have access openings and lids with 
vena e horns beneath, as at B and xk, but in 
Fig. 300 both are upon the house side of the trap, 
while in Fig. 300a and B both are upon the outer side 
of the trap. 

At the Philosophical Society’s Exhibition, Glasgow, 
October, 1880, one of the only two first-class certificates 
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with medals awarded in the Sanitary Section was given 
to the ‘‘ Carmichael”’ Closet, the other being awarded 
to my Patent Ventilating Trap for drains shown on 
page 218 ante. 

In the new premises recently erected for the Philo- 
sophical Society and the Institute of Engineers in 
Glasgow, the closets selected and in use are the 
‘“‘Carmichael”’ closets. 

I have observed some people advertising that by the 
use of their particular closet absolute freedom from 
sewage gas is guaranteed ; but that is all nonsense, and 
highly misleading, for although a closet may be war- 
ranted, per sé, to guarantee freedom from sewage, or 
sewer gas—which latter it may do all the more easily 
if the sewer gas is already locked off independent of it 
by a ventilating siphon-trap—zts guarantee against 
sewage gas from the soil-pipe belonging to it is worth- 
less, hence the proper fitting in and ventilation of the 
pipes and drains are of more importance than the use 
of a particular water-closet. I cannot do better, there- 
fore, than close this chapter with a description of Fig. 
301, which shows in vertical section the general arrange- 
ments for providing, in a satisfactory, safe, and simple 
manner, for the water supply and drainage of a house. 
This diagram may be studied in connection with Figs. 
212A, 281, 282, 282a, 2838, 288A, 286a, 292, and 
298, &e. 

The trap marked a? B? shows how I have been in 
the habit of trapping off the soil-pipe from the drain, 
while at the same time providing for the proper venti- 
lation of both soil-pipe and drain. ‘This trap is the 
same as that shown at Fig. 272a. The size in this 
position is generally 6 inches, which size costs about 
ten shillings, 4-inch size less, and 9-inch more. c and p 
are two of my Induced-Current Fixed Ventilators.* Eis 
the overflow pipe of the clean water cistern, with one 
of my self-acting block-tin bell traps in the cistern. 
K is one of my blow-in glycerine jointed cowls, shown 
here upon the supposed high-level inlet ventilating- 

* Cost of these, according to size, from twenty shillings upwards. 
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to put up this high-level inlet pipe so surmounted 
upon any of my jobs; although I have used a plain 
vertical inlet pipe 6 feet or more high. H is an over- 
flow pipe for water-closet cistern. If the bell-trap is 
not used, it should have a hinged valve at its outlet 
end. Gis clean cold water supply off the main to sink 
and bedroom on lower flats. On top flat the fresh 
water is shown from a cistern. J is a water-closet trap, 
with the safe as usual adove it, and upon the floor, but 
under the water-closet. This trap, 3, may have a 
sheet-copper bottom added on it, to prevent it being 
holed by a lazy servant, say, poking it to get rid of 
something that should not have been put down. The 
trap A is the ventilating-trap dividing the house drain 
from the sewer ; the opening at A is a strong perforated 
or ribbed iron grating—I prefer and use the former— 
for the admission of fresh air. It is easily removed in 
order to examine or clean the trap. 8 is the examina- 
tion or cleansing eye on the outer side of the trap. It 
is covered by an iron plate, having a cemented-in fire- 
clay or iron lid beneath to prevent the sewer gas 
coming out. The ventilating-pipe for the sewer, as at 
1—or for the drain as at N—is connected to and led 
off from the side branch attached to the vertical pipe. 
This plan, while allowing full and free scope for venti- 
lation, provides for ready examination or easy acces- 
sibility at a moment’s notice, without disturbance of or 
lifting the ground. The plan is patented by me, but 
is freely open to be used by all parties using my simple 
ventilating traps. I donot here enter into the question 
or propriety of ventilating the public sewers up 
private pipes; I only here show what I consider the 
best mode of attachment when itisdone. M is a clean- 
ing or examination opening upon the drain, with iron 
plate and fire-clay lid underneath, the latter being 
cemented down. My patent pipe,* Fig. 2864, with the 
longitudinal access opening and lid, is in many cases 

* In “L’Hygiéne dans la construction des habitations privées,”’ 
just published by Professor F. Putzeys, of Liége, assisted by Lieut. EH. 


Putzeys, these traps and pipes are illustrated and recommended, and so 
are my closets. My fixed ventilators are also illustrated in three styles. 
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the best to use for this. The space between pipe and 
surface of the ground may be built with bricks and 
cement. 

Instead of the kitchen sink discharging into a dis- 
connecting siphon-trap, as into one of my No. 2 traps,* 
it may discharge into one of my patent grease-traps 
manufactured by Messrs. J. & M. Craig, of Kilmarnock. 

In regard to the position of the soil-pipe, viz., 
whether it is best to be placed outside of the house or 
carried up inside of it, there has been a good deal of 
correspondence lately, many advocating the placing of 
the soil-pipe inside so as to prevent it freezing in 
winter. I have supported the idea that it is best for 
the safety of the inmates to be outside, and pointed out 
that it was not the pipe itself that got frozen up but 
the water that was in it, but which water I pointed out 
had no business to be in it, as it would likely be that 
proceeding from some leaking crane or other fitting 
which had no business to be leaking. Dr. B. W. 
Richardson, in Good Words for November, 1881, refers 
to my remarks upon this subject and also supports the 
outside position, such being also the best position in 
the opinion of the Local Government Board. I also 
pointed out that the emanations from an outside soil-pipe 
were both less in quantity and less dangerous, generally 
speaking, than those from an inside one; but whether 
outside or inside I approve, as far as possible, of the soil- 
pipe being disconnected at its foot and surmounted with 
a fixed induced current ventilator upon its top. The use 
of soil-pipe sweepers may come in vogue by-and-by. I 
invented one in 1877, 

‘There has also been considerable controversy as to the 
merits of the siphon versus the ‘‘ D”’-trap, for water- 
closets, &c. Some decry the D-trap altogether, on 
account of it being more dirty than the siphon-trap ; 
others, keeping in view the effect of siphon action, con- 
sider the D-trap the safer of the two. This effect of 


* Messrs. John Finch and Co., 9, Buckingham Street, Strand, W.C 
are Messrs. Craigs’ agents in London for the supply of the author's 
patent traps, pipes, and all articles in fireclay. 
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“siphon action,’ it was asserted, could be obviated by 
proper ventilation on the outer side of the siphon-trap, 
and which ventilation not only prevented siphon action 
but also corrosion of the lead. These have been the 
ideas upon which I have all along acted myself. Fore- 
most amongst the supporters of the ‘‘D’”’-trap is Mr. 
P. J. Davies, of South Kensington, London, who has 
both experimented and written much in connection 
with Plumbing. In the front rank of the opponents of 
the D-trap must be placed Mr. 8. S. Hellyer, of 21, 
Newcastle Street, Strand, London, who has brought 
out an improved form of the siphon-trap, termed by 
him the “Anti-D-Trap,” of which Fig. 3014 shows 
vertical section. In regard to the question as to 
whether the D-trap or the ordinary siphon-trap is most 


























Figs. 3014 and 301n. 


easily cleansed, I consider that of much less impurtance 
than the loss of the water-seal by either; and in that 
relation a D-trap, which would retain its water seal 
where a siphon-trap would lose it, is the better trap to _ 
use, aS @.g. in a case where proper ventilation of the 
outer side of said ordinary siphon-trap was not allowed. 
In some such cases, as on the waste-pipes of wash 
basins, I have used a bottle-trap. A great objection 
against the D-trap is that its dipping foul-air barrier 
being out of sight, as in a, Fig. 3018, may be corroded 
and holed, and so allowing foul air to pass unknown, 
and in a way more difficult of detection than with the 
siphon-trap. Of course the application of the smoke- 
Oo 
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test,* now becoming quite popular, should soon tell if 
the lead at a was holed, although it would give no 
warning, supposing the lead there were nine-tenths 
eaten through. 

In Mr. Hellyer’s “ Anti-D-Trap” the outlet end of 
the trap is less in area than the inlet end. In his 
lectures on Sanitary Plumbing, as published in book 
form, Mr. Hellyer gives some very interesting tables, 
showing the quantity of water required to flush various 
closets, as also the effect of siphon action upon various 
forms of traps. The best one to withstand siphon 





Figs. 301c and 301p. 


action when unventilated was the full-sized D-trap, but 
a heavy discharge of water in that case might draw its 
sides together. This would not happen with the 
round bottle-trap, Fig. 301lc. Mr. Hellyer’s “ Anti- 
D-Trap ”’ stood the tests very well, but the necessity for 
ventilating the outer side of the trap, especially where 
large discharges of water go down the pipe, was amply 
demonstrated. Instead of contracting the outer end of 
the siphon-trap to make it keep its water-seal better, I 

* Professor James Thompson considers he was the first to apply the 
smoke of brown paper for testing soil-pipes, and to use the term smoke 
test. I have imagined I was the first to use the smoke-producing 
machine for testing both soil-pipes and drains, and my use of it and 


public references to such have tended to its present extended applica- 
tion.—W. P. B. 
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had a notion that enlarging it, as per Fig. 3801), 
_ would tend to produce that effect, but I have not had 
opportunity to experimentally test the plan in a proper 
manner as yet, but it may be useful to record the idea 
here for future reference. Where the water turns over 
at p, the lower portion of the pipe or trap there would 
be flat, the section being something like the letter D 
on its face, so, Q. : 

The ordinary lead siphon-trap is generally badly 
made by its outer end having too much of a slope out- 
wards, as per Figs. 169 and 179, instead of being 
shaped more like Figs, 229 and 234. 

When it is wished to be so done, drains may be | 
flushed automatically at certain intervals by a siphon- 
pipe having its upper end placed inside a cistern, which 
cistern is filled either by a ball-cock, turned upside 
down and with a (-pipe attached to it, or in place of 
the ball-cock a cottage closet-cock with lever may be 
used, and with a loaded copper ball in place of the iron 
weight; there being also a small regulating stop-cock 
branched off the side of the supply-pipe to the ball- 
cock. This small stop-cock is to allow the water to 
dribble into and fill up the lower portion of the cistern 
so far at the desired rate: when the cistern is so far— 
say three quarters—filled by the small stop-cock, the 
rising ‘water gradually raises the ball of the larger 
cock and opens it, which after running full bore for a 
minute or so charges the siphon. ‘The siphon once 
started must be regulated to empty the cistern quicker 
than the supply-pipe can fill it, so as to allow the 
supply-cock to shut. A large regulating-cock on the 
supply-pipe to the cistern would therefore be useful. . 
A 1}-inch siphon-pipe would be a serviceable size. If 
the drain is flushed once a day, or only once in so many 
days, the best time to do it would be about 9 P.M., so as 
to have the drains clean during the night while sleep- 
ing. In some cases a rain-water flushing cistern would 
be useful. 

As these pages were being printed I observed on 
page 504 of the Building News tor October 27th, 1882, 
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a notice with illustrations of a plan said to have been 
recently patented by Drs. Buxton and Ross for prevent- 
ing water pipes from bursting in frosty weather by 
simply placing a valve inside the cistern with air-pipe 
below it to allow the pipe to be emptied; but, as I 
observed on page 557 of same Journal, it seems to me 
that they are rather late in attempting to patent such 
a plan, as it has been already used for years back. It 











Fig. 3018. 


has been often in use in Glasgow upon service pipes 
from cisterns. The same plan was also in common use 
to allow the service pipes from fountain heads to be 
emptied when wished. I here in Fig. 301 show some 
styles which have been in use for a long time in Glas- 
glow, only whereas Messrs. Buxton and Ross use a 
hinged valve, it has generally been a spindle valve that 
I have seen and with the air-pipe a connected below 
the cistern as at F; the air-pipe if put in as per dotted 
lines 3 being merely a modification. In place of the 
valve a stop-cock, as per c, was used, being sometimes 
placed inside the cistern and at other times outside at 
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p. Upon shutting the valve or cock at cistern and 
opening the cocks c and u the service pipe was emptied 
of water, z.e. if the pipe hada gradual fall down to 
nose-cock. As the plan is old no one can patent it, 
but all may freely use it. It is not quite perfect, for 
sometimes when the cord 1 is let go during frosty 
weather the valve B will not fall, because the top of the 
water has got frozen and holds the wire in its grasp. 

I see Messrs. Buxton and Ross use electricity to set 
the valve working, but how this would serve in practice 
requires experience to tell. The air-pipes should be 
small, especially the pipe p, to prevent air getting in 
too freely to interrupt the flow of the water; in many 
cases the mouth of the air-pipe is squeezed close except 
a small hole one-eighth inch in diameter or so. . 

At page 268, when referring to work done by me at 
Dalmuir in 1879, I omitted to mention that I there 
introduced then the Sectional System of trapping and 
ventilating Street Sewers, ¢.., upon the bottom of a 
branch sewer in one of the streets I put in one of my 
large disconnecting ventilating traps to lock off gases 
from the main sewer, and allow this branch sewer to be 
ventilated per se, the fresh air entering through my 
trap to lower part of the sewer, and one of my 18-inch 
exhaust induced-current fixed ventilators, being placed 
upon the top of a ventilating shaft carried up above the 
chimneys from the top of higher end of the sewer, 
caused a current of air to flow through the sewer—the 
foul air blowing off high up above the roofs. The 
branch drains from the various tenements leading into 
the street sewer had my traps upon them, and the gutter 
gratings in street had also traps placed below them. 

In closing this chapter I may observe that, while 
not forgetting the early pioneers, led on by the veteran, 
Mr. Edwin Chadwick, C.B., sanitary literature within 
the last few years has been most abundant, and also 
quite popular; and what is better, the greater part 
of it has been useful, instructive, and very good. We 
have had the architect, the chemist, the engineer,* and 


* T must not omit to thank Mr. R. B. Austin for his writings and 
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physician all vying with each other, as to who would 
do best. One pamphlet I especially esteem is “ The 
Sanitary Work of an Architect,’ by Mr. Ernest 
Turner, F.R.I.B.A., London. Another interesting 
little work by an architect is “ An Hour with a Sewer 
Rat,” by Mr. G. G. Hoskins, F.R.LB.A. Mr. Rogers 
Field, B.A., C.E.,* is well known both for his words 
and deeds in connection with sanitation, and in great 
measure in its relation to house drainage. In the 
body of this work I have mentioned a number of well- 
known names—-co-workers towards sanitary progress : 
to which I may add Drs. W. H. Corfield, ©. A. 
Cameron, Charles Cameron, M.P., Henry D. Littlejohn, 
HK. T. Blake, and David Page; also Mr. Ed. C. Robins, 
F.S.A., who has delivered various important lectures 
in connection with the healthy and comfortable use of 
buildings; and last, but not least, Dr. T. Pridgin Teale, 
of Leeds, with his amusing and yet highly instructive 
“ Pictorial Guide to Domestic Sanitary Defects.” 

The names of Officers of Health and Sanitary In- 
spectors throughout the Kingdom are so numerous that 
I could not pretend to name them, but they have all 
been helping on the good work of the day. May they 
all reap their reward, and their country gratefully ac- 
knowledge it has been the better that they have lived. 

In connection with sanitary improvements, I have 
somehow come into personal contact with very few of 
the clergy, although I am aware that some of them 
have been interesting themselves specially in this work. 
Chief amongst those I do know, the Rev. John Stark 
of Duntocher, stands out in bold relief as an apostle of 
sanitation. He seems never to be weary of well-doing. 
Both young and old—and especially the former—have 
much to thank him for what he has done for them. 
“‘Mens sana in corpore sano’”’—a sound mind in a 
sound body—is a good motto. To impair either has a 
bad effect upon both. 
support in relation to the principle and working of the real and sup- 
posed improved systems of house drainage which have been brought 


before the public of late years. 
* Inventor of Field’s flushing tank, 5, Cannon Row, London, 8.W. 


CHAPTER XXXII. 
WaATER REGULATORS OR GOVERNORS. 


Jusr as I was finishing overlooking the proof sheets 
of the second edition of “Plumbing,” my attention 
happened to be drawn to a new water regulator lately 
invented by Mr. William Foulis, Glasgow. The object of 
this regulator is to control the supply of water in mains so 
as to maintain aconstant outlet pressure, under varying 
conditions of inlet pressure or outlet consumption. Eg. 
if the reservoir were 200 feet high above a certain 
district, then by the insertion of this new regulator the 
pressure could be reduced to only 100 feet, and so on 
as desired. A great improvement in these valves is 
that even the largest sizes may be worked by weights 
of a few pounds. 

Fig. 302 is vertical section of one arrangement where 
F is the inlet, G the outlet from the governor, A is the 
valve, and 8 the piston attached to it, cis the pipe 
communicating with the arrangement shown in Fig. 
303. The pressure on the top of the valve A balances 
the pressure under the piston B, and the valve adjusts 
itself until the balance of pressures is obtained. The 
inlet pressure acting on the bottom of the valve a and 
top of the piston B is neutralised, and has no influence 
on the action of the governor. 

The means of obtaining the necessary pressure under 
the piston is shown in the arrangement in Fig. 303. 
It consists of an elongated piston or ram, B, about 
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3 inch in diameter and 6 inches long, working in a 
cylinder, c. In this ram a recess is cut. C is a pipe 
leading to the underside of the piston of the valve, 
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Fig. 302. 


risa communication with the inlet of the valve, and 
G communicates either with the outlet-or above ground. 


A small hole, p, through the ram communicates the 
pressure to its underside. 


The ram is continued 
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through the top of the cylinder, and may be loaded 
to any desired extent. 

The regulating arrangement in Fig. 803 from its 
small size may be placed in any convenient position— 
eg. in the pillar of a lamp as shown in Fig. 3804— 
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Fig. 303. 


the governor itself being placed underground on the 
line of main, at any distance from the regulating 
arrangement. Such a regulator as above described 
should be very useful in a town or city with various 
levels, to prevent waste of pressure upon the low levels, 
and allow full pressure only for the high levels. 
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Fig. 305 is vertical section of a small-sized regulator, 
the intention of which is to reduce the pressure in ser- 
vice pipes to houses in cases where the pressure is 
stronger than is either necessary or is wanted, and so 
help to save injury to the pipes and fittings from extra 
high pressure. 

I have not seen any of the large governors working 
yet, but I am told they are doing satisfactory where 





they have been applied. As they are new it will re- 
quire some time to show their real value. I saw some 
experiments with the small one, Fig. 305, showing its 
action as a reducer of the pressure. Hitherto stop- 
cocks have been used, as per page 156, to serve at one 
and the same time as shut-off cocks and as regulators 
to check excessive outflow while the water was running ; 
but these stop-cocks, although half shut, did not reduce 
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the pressure in any degree, when the water ceased run- 
ning. If Fig. 305 would serve as stop-cock, regulator, 
and reducer of the pressure all in one, then its value 
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would be greatly enhanced. It was suggested to try 


one with a screw-down spindle attached, and also with 
an air vessel. 
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Robertson-Glasgow, Mr. R. B., 
200 ; 
Robins, E. C., F.R.1.B.A., 294 
Rod-pipe, wash-hand basin, 150 
Rod-pipe, bath, 120 
Roll-caps, zinc, 51, 59 
Rose-grating, 119—122 
Ross, Dr., 291 
Royal Society, London, 241, 243 
Russell, Dr. J. A., 230 
Russell, Dr. J. B., 205, 230, 243, 
255 


GADDLE, 52 
Safe-pipe, 94 
Safe-trap, 94 
Safety-valves on kitchen boilers, 
139 


Sanctimoniousness and dirt, 256 

Sandringham House, 95—96 

Sanitary science, 241 

‘Sanitary houses,’’ 230 

Sanitary Institute, 265, 267 

Sanitary Record, The, 211, 215, 
243, 247, 257 

Schools, 259 

Scientific and safe water-closets, 


Screen, muslin, 275 

Sectional system of house-drain- 
age, 234 

Self-acting closet, 109 

Service-box, 110 

Sewage gas, 95, 100, 230, 243, 
254 


Sewage gas problem solved, 240 
retorts, 226 
stages of poisoning from, 
258 
Sewage tanks, 225 
Sewer gas, 100, 243 
rats, 224, 225 
ventilation, 212, 221, 222, 
238, 239 
Sewerage of towns, 106 
Shaftesbury Lodge, 228 
Shank’s closets, 108, 110 
Shave-hook or scraper, 19 
Shoe, iron, 86 
Shower-bath, 118 
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Sinks or jaw-boxes, 161, 163 
Siphons, 187 
Siphon-traps, fire-clay, 218 
lead for basins, 145, 146, 290 
lead for baths, 114, 118 
versus cesspools, 244 
versus D-traps, 289 
for water-closets, 93, 94, 241 
Siphon-action, 95, 241, 255, 289 
Skew, 22 ‘ 
Skylight windows, 76 
Slip joints, 89, 92 
Slodge cock, 134 
Slop-stones, fire-clay, 251 
Smith, Dr. Angus, 256 
Smith, Mr. W. R. W., 273 
Smoke-test, 246, 254, 289, 290 
Smoke blowing machine, 254, 290 
Snifle-valve, 184, 185 
Snow-boards, 70 
Social Science Meeting, Glasgow, 
1874, 106 
Soil-pipes, 88, 94, 98, 99 
untrapped, 210, 241 
as speaking-tubes, 211 
Soil-pipe sweepers, 288 
Soil-pipe ventilators, 99, 203, 236, 
259, 260 
Solder, 20 
Soldering-bolts, 20 
cloths, 20 
iron, 20 
Spikes, iron, 86 
Spirits of salts, 50, 216 
Spouting, 81 
St. Rollox chemical works, 65, 
247 
Stables, 259 
Stark, Rev. John, 294 
Stone cornice lead gutters, 17, 
54 
Stools for basins, 145, 153 
for kitchen sinks, 164 
Stop-cock, 168 
on basins, 156 
Stop-cock case, 168 
Storm-window, 79 , 
Straps, 16 
Struggle for existence, 259 
Stuffing-cocks, 118—121 
Sulphur, 216 
Sulphuretted hydrogen, 232 
Supervision of work, 245, 248 


TANK, cold-water, 10 
hot-water, 129 

Tantalus, vase of, 189 

Teale, Dr. 'T. Pridgin, 293 

Technical Educator, 95, 96, 97 

Testing drains, &c., 289, 290 

Testing ventilators, 266, 268, 272 

The three P’s, 257 


_ Thomson, Professor James, 219, 


254, 276, 290 
Thumbats, or flat-headed iron 
spikes, 36, 84 


| Tip-up basins, 103 


Tobin’s tubes, 265, 266, 275 

Torricelli, 173 

Town dungsteads, 246 

Trap, anti-D-, 289° 

Traps, bottle, 290 

Traps, bath, &e., drying up, 141 

Traps, Buchan’s patent ventilat- 
ing, 202, 210, 212, 218, 
223, 231, 236, 238, 239, 
240, 252, 253 

Trap, D, 289 

Traps, dirty, 100, 101, 217 

Traps, drain, 100, 217 

Traps, anti-bell, 251 

Traps, freezing, 203 

Traps, grease, 161, 288 

Traps, valve, 231, 232 

Trap-screws, 162 

in service-boxes, 110 
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Typhoid fever, 97, 216 


ULYSSES, 216 
Under-box (pump), 175 
Underhay’s closets, 111 
University of Glasgow, 106, 219, 
255 


Urinals, 160, 166 


ALLEY, 35 

Valves, basin, 146 
Valves, bath, 118, 120 

closet, 110 

hinged, 138 

safety, for boilers, 139 

shower-bath, 118, 128 

size of, 110 

waste not, 111 
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Vase of Tantalus, 189 

Ventilating-couplings, brass, for 
water-closets, 205 

Ventilating cowls, 269, 271 

Ventilating experiments, 266, 269 

foot, 81, 203, 207, 208, 212, 

222, 236 

Ventilating gratings, 86, 202, 227, 
251 


Ventilating water-closet trunks, 
204, 205, 206 
Ventilation, advantages of, 274 
Ventilation of rooms, 275 
Ventilation, want of, 95, 252 
Ventilators, Archimedian, 224 
Ventilators, Buchan’s patent, in- 
duced current, fixed, 99, 
211, 213, 224, 259, 260, 267, 
270 
Boyles, 265, 266, 271, 273 
Finlay’s, 271 
Kite’s, 269 
Lloyd’s, 265 
Scott-Dunn’s, 265 
Verity Bros., 267 
Wilson’s, 271 
warranty of, 264 
Ventilators—placing them in posi- 
tion, 262, 269 
Ventilators versus plain pipes, 267 
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Vieille Montagne Zinc Co., 67 


WALLACE, Dr. Wm., F.C.S., 
87, 232, 233, 256 
Wash-down closets, 103, 236, 279, 

283 
Wash-hand basins, 145 
in bedrooms, 151, 210, 243 
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Wash-houses, 251, 259 
Waste pipes, 88 
Waste-preventing cistern, 110 
Water, 174 
Water-saving unhygienic policy, 
213 ° 
Water supply, Glasgow, 169 
Water supply off main, direct, 171 
polluted, 112, 113, 167, 257 
Water-closets, 102—113, 279 
Water-lock, 99, 220, 235 
Watson, Thos., I.A., 250 
Watt and Wilson, 250 
Wave bath, 144 
Wells, 179, 246, 257 
Wemyss Bay, 228 
West of Scotland Home for In- 
curables, 227 
‘¢ Wholesome Houses,’ 210 
Windows, 72 
cupola, 77 
dormer, 78 
skylight, 76 
storm, 79 
Wiped soldering, 120 
Wood rolls for zinc, 49, 57, 58 
Wooden baths, 115 
Woodward’s clpset, 252, 253 
Workshops, 259 
Wurtemberg siphon, 188 


INC apron, 56 
Zinc-covered flats, 47 
Zinc-covered roofs, 56 
roll-caps, 51, 59 
Zine, sheet, table of weights of, 
G, | 
Zymotic matters, 244 
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CIVIL ENGINEERING, SURVEYING, ETC. 


31. WELLS AND WELL-SINKING. By JOHN GEO. SWINDELL, 
A.R.I.B.A., and G. R. Burnett, C.E. Revised Edition. With a New 
Appendix on the Qualities of Water. Illustrated. 2s. 

35.5 THE BLASTING AND QUARRYING OF STONE, for 
Building and other Purposes. With Remarks on the Blowing up of Bridges. 
By Gen. Sir Joun BurGoyne, Bart., K.C.B. Illustrated. 1s. 6d. 

44. FOUNDATIONS AND CONCRETE WORKS, a Rudimentary 
Treatise on; containing a Synopsis of the principal cases of Foundation 
Works, with the usual Modes of Treatment, and Practical Remarks on 
Footings, Planking, Sand, Concrete, Béton, Pile-driving, Caissons, and 
Cofferdams. By E. Doxsson, M.R.I.B.A., &c. Fifth Edition, revised. 1s. 6d. 

60. LAND AND ENGINEERING SURVEYING, a Treatise on; 
with all the Modern Improvements. By T. BAKER, C.E. New Edition, 
revised by Epwarp NuGEnt, C.E. Illustrated with Plates and Diagrams. 2s.¢ 

$0*. EMBANKING LANDS FROM THE SEA, the Practice of. 
Treated as a Means of Profitable Employment for Capital. With Examples 
and Particulars of actual Embankments, &c. By J. WiGGINs, F.G.S. 2s. 

81. WATER WORKS, for the Supply of Cities and Towns. With 
a Description of the Principal Geological Formations of England as in- 
fluencing Supplies of Water; and Details of Engines and Pumping Machinery 
for raising Water. By Samugt Hucues, F.G.S., C.E. New Edition. 4s.¢ 

117. SUBTERRANEOUS SURVEYING, an Elementary and Prac- 
tical Treatise on. By Tuomas Fenwick. Also the Method of Conducting 
Subterraneous Surveys without the Use of the Magnetic Needle, and other 
Modern Improvements. By THomas Baker, C.E. Illustrated. 2s. 6d. 

118. CIVIL ENGINEERING IN NORTH AMERICA, a Sketch 
of. By Davip Stevenson, F.R.S.E., &c. Plates and: Diagrams. 3s. 

167. RON BRIDGES, GIRDERS, ROOFS, AND OTHER 
WORKS. By Francis Campin, C.E. 2s. 6d. 


197. ROADS AND STREETS (THE CONSTRUCTION OF), 
in two Parts: I. THe Art of Constructinc Common Roaps, by HENRY 
Law, C.E., revised by D. K. Crark, C.E.; Il. Recent PRACTICE, including 
pavements of Stone, Wood, and Asphalte, by D. K. CLark. 4s. 6d.t 

203. SANJTARY WORK IN THE SMALLER TOWNS AND IN 
VILLAGES. Comprising:—1. Some of the more Common Forms of 
Nuisance and their Remedies ; 2. Drainage; 3. Water Supply. By CHARLES 
Stace, Assoc. M. Inst. C.E. Second Edition, revised and enlarged.  3s.} 

212. THE CONSTRUCTION OF GAS-WORKS, and the Manu- 
facture and Distribution of Coal Gas. Originally written by SAMUEL 
Hucues, C.E, Sixth Edition, re-written and much enlarged by WILLIAM 
RicHarps, C.E., With 72 Illustrations. 4s. 6d.f 
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PIONEER ENGINEERING. A Treatise on the Engineering 
Operations connected with the Settlement of Waste Lands in New Coun- 
tries. By Epwarp Dosson, Assoc. Inst. C.E. 4s. 6d.4 

MATERIALS AND CONSTRUCTION; A Theoretical and 
Practical Treatise on the Strains, Designing, and Erection of Works of Con- 
struction. By Francis Campin, C.E. 3s.+ 

CIVIL ENGINEERING. By Henry LAw, M.Inst. C.E. 
Including Hypravutic ENGINEERING by Gro. R. Burnett, M.Inst. C.E. 
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PRACTICAL MECHANISM, the Elements of; and Machine 
Tools. By T. Baker, C.E. With Additions by J. Nasmytu, C.E. 2s. 6d.¢ 


THE STEAM ENGINE, a Treatise on the Mathematical Theory 
of, with Rules and Examples for Practical Men. ByT. Baker, C.E. 1s. 6d. 


MODERN WORKSHOP PRACTICE, as applied to Marine, 
Land, and Locomotive Engines, Floating Docks, Dredging Machines, 
Bridges, Cranes, Ship-building, &c.,&c. By J.G. Winton. Illustrated. 3s.t¢ 

IRON AND HEAT, exhibiting the Principles concerned in the 
Construction of Iron Beams, Pillars, and Bridge Girders, and the Action of 
Heat in the Smelting Furnace. By J. ARmMour, C.E. as. 6d. 

POWER IN MOTION: Horse-Power, Toothed-Wheel Gearing, 
Long and Short Driving Bands, and Angular Forces. By J. ARMour, 2s. 6d.t 


THE WORKMAN’ S MANUAL OF ENGINEERING 
DRAWING. By J.Maxrton. 5th Edn. With 7 Plates and 350Cuts. 3s. 6d.¢ 
STEAM AND THE STEAM ENGINE, Stationary and 
Portable. By JoHn SzwELt and D. K. Crark, M.I1.C.E. 3s. 6d.t 

FUEL, its Combustion and Economy. By C. W. WILLIAMS, 
With Recent Practice in the Combustion and Economy of Fuel—Coal, Coke, 
Wood, Peat, Petroleum, &c.—by D. K. CLarx, M.I.C.E. 3s. 6d. 

LOCOMOTIVE ENGINES. By G. D. DEMPSEY, C.E.; with 
large additions by D. Kinnear CLark, M.I.C.E. 3s.t 

THE BOILERMAKER’S ASSISTANT in Drawing, Tem- 

lating, and Calculating Boiler and Tank Work. By Joun Courtney, 
ractical Boiler Maker. Edited by D.K. CLark, C.E. roo Illustrations. 2s. 

SEWING MACHINERY: Its Construction, History, &c., with 
full Technical Directions for Adjusting, &c. Pas W. Urguuart, C.E. 2s.} 

MECHANICAL ENGINEERING. Comprising Metallurgy, 
Moulding, Casting, Forging, Tools, Workshup Machinery, Manufacture of 
the Steam Engine, &c. By FrANncis CAmpIN, C.E. 2s. 6d. 

DETAILS OF MACHINERY. Comprising Instructions for 
the Execution of various Works in Iron in the Fitting-Shop, Foundry, and 
Boiler-Yard. By Francis CAMPIN,'C.E. 3s.t 

THE SMITHY AND FORGE; including the Farrier’s Art and 
CoachSmithing. By W.’J.E. Crane. Illustrated. 2s. 6d,f 

THE SHEET-METAL WORKER’ S GUIDE; a Practical Hand- 
book for Tinsmiths, Coppersmiths, Zincworkers, &c. With 94 Diagrams and 
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4. MINERALOGY, Rudiments of; a concise View of the Properties 
of Minerals. By A. Ramsay, Jun. Woodcuts and Steel Plates. 3s.+ 


117, SUBTERRANEOUS SURVEYING, Elementary and Practical 
. Treatise on, with and without the Magnetic Needle. By THomAs FENWICK, 
Surveyor of Mines, and THomAs Baker, C.E. Illustrated. 2s. 6d.¢ 

133. METALLURGY OF COPPER ; an Introduction to the Methods 
of Seeking, Mining, and Assaving Copper, and Manufacturing its Alloys. 
By Rospert H. LAmsorn, Ph.D. Woodcuts. 2s. 6d. 

135. ELECTRO-METALLURGY; Practically Treated. By ALEx- 
ANDER WATT, F.R.S.S.A. Eighth Edition, revised, with additional Matter 
and Illustrations, including the most recent Processes. 3s.t 

172. MINING TOOLS, Manual of. For the Use of Mine Managers, 
Agents, Students, &c. By WittiAM MorGAns. 2s. 6d.+ 


172*, MINING TOOLS, ATLAS of Engravings to Illustrate the above, 
containing 235 Illustrations, drawn to Scale. 4to. 4s. 6d,; cloth boards, 6s. 
176. METALLURGY OF JRON. Containing History of Iron Manu- 
facture. Methods of Assay, and Analyses of Iron Ores, Processes of Manu- 
facture of Iron and Steel, &c. By H. BAvErmaAn, F.G.S. Fifth Edition, 

revised and enlarged. 5s.+ 
180, COAL AND COAL MINING. By WARRINGTON W. SMYTH, 
M.A., F.R.S. Fifth Edition, revised. With numerous Illustrations. 3s. 6d. 


195. JHE MINERAL SURVEYOR AND VALUER’S COM- 
PLETE GUIDE, with new Traverse Tables, and Descriptions of Improved 
Instruments; also the Correct Principles of Laying out and Valuing Mineral 
Properties. By Witittam LintErRn, Mining and Civil Engineer. 3s. 6d. 

214. SLATE AND SLATE QUARRYING, Scientific, Practical, and 
Commercial. By D.C. Daviss, F.G.S., Mining Engineer, &c. 3s.} 

220. MAGNETIC SURVEYING, AND ANGULAR SURVEY. 
ING, with Records of the Peculiarities of Needle Disturbances. Compilea 
from the Results of carefully made Experiments. By W. LINTERN, 2s. 
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16. ARCHITECTURE—ORDERS—tThe Orders and their Esthetic 
Principles. By W. H. Leeps. Illustrated. 1s. 6d. 

17. ARCHITECTURE—STYLES—The History and Description of 
the Styles of Architecture of Various Countries, from the Earliest to the 
Present Period. By T. Tatsot Bury, F.R.I.B.A., &c. Illustrated. as. 

*.* ORDERS AND STYLES OF ARCHITECTURE, 77 One Vol., 3s. 6d. 

18 ARCHITECTURE—DESIGN—The Principles of Design in 
Architecture, as deducible from Nature and exemplified in the Works of the 
Greek and Gothic Architects. By E. L. GArsett, Architect. Illustrated. 2s.6d. 

«* The three preceding Works, in One handsome Vol., half bound, entitled 
“* MoDERN ARCHITECTURE,” J77ce 6s. 

22. THE ART OF BUILDING, Rudiments of. General Principles 
of Construction, Materials used in Building, Strength and Use of Materials, 
Working Drawings, Specifications, and Estimates. By E. Dosson, 2s. 

25. MASONRY AND STONECUTTING ; in which the Principles 
of Masonic Projection and their eppheaion to the Construction of Curved 
Wing-Walls, Domes, Oblique Bridges, and Roman and Gothic Vaulting, 
are explained. By Epwarp Dosson, M.R.I.B.A., &c. 2s. 6d.$ . 

42. COTTAGE BUILDING. By C. Brucz ALLEN, Architect. 
Ninth Edition, revised and enlarged. Numerous Illustrations. 1s. 6d. 

45. LIMES, CEMENTS, MORTARS, CONCRETES, MASTICS, 
PLASTERING, &c. By G.R. Burnett, C.E. Twelfth Edition. rs. 6d. 
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5775 WARMING AND VENTILATION. An Exposition of -the 


General Principles as applied to Domestic _and_ Public Buildings, Mines, 
Lighthouses, Ships, &c. By C. Tomuinson, F.R.S., &c. Illustrated. 3s. 


11. ARCHES, PIERS, BUTTRESSES, &c.: Experimental Essays 
on the Principles of Construction. By W. BLanp. Illustrated. 1s. 6d. 


116. THE ACOUSTICS OF PUBLIC BUILDINGS; or, The 
Principles of the Science of Sound tage to the purposes of the Architect and 
Builder. By T. Rocer Smiru, M.R.I.B.A., Architect. Illustrated. 1s. 6d. 


127. ARCHITECTURAL MODELLING IN PAPER, the Art of. 
By T. A. Ricuarpson, Architect. Illustrated. ts. 6d. 


128. VITROUVIUS—THE ARCHITECTURE OF MARCUS 
VITRUVIUS POLLO. In Ten Books. Translated from the Latin by 
JosrrpuH Gwitt, F.S.A., F.R.A.S. With 23 Plates. 5s. 


130. GRECIAN ARCHITECTURE, An Inquiry into the Principles 
; of Beauty in; with an Historical View of the Rise and Progress of the Art in 
Greece. By the EARL oF ABERDEEN. IS. 
*,”" The two preceding Works in One handsome Vol., half bound, entitled “ANCIENT 
ARCHITECTURE,”’ Srice 6s. 


132, JHE ERECTION OF DWELLING-HOUSES. Illustrated by 
. a Perspective View, Plans, Elevations, and Sections of a pair of Semi- 
detached Villas, with the Specification, Quantities, and Estimates, &c. By 

S. H. Brooks. New Edition, with Plates. 2s. 6d.t 


156. QUANTITIES AND MEASUREMENTS, How to Calculate and 
Take them in Bricklayers’, Masons’, Plasterers’, Plumbers’, Painters’, Paper- 
hangers’, Gilders’, Smiths’, ,Carpenters’, and Joiners’ Work. By A. C. 
Beaton, Architect and Surveyor. New and Enlarged Edition. Illus. 1s. 6d. 

175. LOCKWOOD & CO.’S BUILDER’S AND CONTRACTOR'S 
PRICE BOOK, containing the latest Prices of all kinds uf Builders’ Materials 
and Labour, and of all Trades connected with Building, &c., &c. Edited 
by F..T. W. Mitter, Architect. Publishedannually. 3s. 6d.; half bound, 4s. 

182. CARPENTRY AND FYOINERY—THE ELEMENTARY PRIN- 
CIPLES Of CARPENTRY. Chiefly composed from the Standard Work of 
Tuomas TREDGOLD, C.E. With Additions from the Works of the most 
Recent Authorities, and a TREATISE ON JOINERY by E. WynpHAm 
Tarn, M.A. Numerous Illustrations. 3s. 6d. 

182*,. CARPENTRY AND FYOINERY. ATLAS of 35 Plates to 
accompany the above. With Descriptive Letterpress. 4to. 6s.; cloth, 7s. 6d. 

185. ZHE COMPLETE MEASURER ; the Measurement of Boards, 
Glass, &c.; Unequal-sided, Square-sided, Octagonal-sided, Round Timber 
and Stone, and Standing Timber, &c. By RicHARD Horton. Fourth 
Edition. 4s.; strongly bound in leather, 5s. 

187. HINTS TO YOUNG ARCHITECTS. By G. WIGHTWICK. 
New Edition. By G. H. Guitraume. Illustrated. 3s. 6d. 


188. HOUSE PAINTING, GRAINING, MARBLING, AND SIGN 
WRITING : containing full information on the Processes of House~Painting, 
the Practice of Sign-Writing, the Principles of Decorative Art, a Course of 
Elementary Drawing for House-Painters, Writers, &c.,&c. With 9 Coloured 
Plates, and nearly 150 Wood Engravings. By ExitisA. Davipson. Third 
Edition, revised. 5s. cloth limp; 6s. cloth boards. 

18. THE RUDIMENTS OF PRACTICAL BRICKLAYING, 
In Six Sections: General Principles; Arch Drawing, Cutting, and Setting 
Pointing; Paving, Tiling, Materials; Slating and Plastering; Practical 

_ Geometry, Mensuration, &c. By ApAM Hammonp. Illustrated. ts. 6d. 

191, PLUMBING. A Text-Book to the Practice of the Art or Craft of 
the Plumber. With Chapters upon House Drainage. Fourth Edition. 
With 330 Illustrations. By W. P. Bucuan. 3s. 6d. 
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192. THE TIMBER IMPORTER’S, TIMBER MERCHANT'S, 
and BUILDER’S STANDARD GUIDE. By RicHarp E. Granpy. 
Second Edition, Revised. 3s. 

206. 4 BOOK CN BUILDING, Civil and Ecclesiastical, including 
CHURCH RESTORATION. With the Theory of Domes and the Great Pyramid, 
&c. By Sir Epmunp Beckett, Bart., LL.D., 0.C., F.R.A.S. 4s. 6d. 

226. THE JOINTS MADE AND USED BY BUILDERS in the 
Construction of various kinds of Engineering and Architectural Works. By 
Wyvitt J. Curisty, Architect. With upwards of 160 Engravingson Wood. 3s.+ 

228. THE CONSTRUCTION OF ROOFS OF WOOD AND IRON 
(An Elementary Treatise on), By E. WynpHAm Tarn, M.A., Architect. 
Second edition, revised and corrected. 1s. 6d. 

229. ELEMENTARY DECORATION: as applied to the Interior 
and Exterior Decoration of Dwelling- Houses, &c. By JAmes W. FaAcsy, Jun. 
Illustrated with Sixty-eight explanatory Engravings. 2s. 

230. HANDRAILING (A Practical Treatise on). Showing New and 
Simple Methods for finding the Pitch of the Plank, Drawing the Moulds, 
Bevelling, Jointing-up, and Squaring the Wreath. By GEorGE COLLINGs. 
Illustrated with Plates and Diagrams. 1s. 6d, 

247. BUILDING ESTATES : a Rudimentary Treatise on the Develop- 
ment, Sale, Purchase, and General Management of Building Land, including 
the Formation of Streets and Sewers, and the Requirements of Sanitary 
Authorities. By FowLErR MAITLAND, Surveyor. Illustrated. 2s, 

248. PORTLAND CEMENT FOR USERS. By HENRY FaAtyjA, 
Assoc. M. Inst. C.E. Second Edition, corrected. Illustrated. 2s 


SHIPBUILDING, NAVIGATION, MARINE 
ENGINEERING, ETC, 


$1. NAVAL ARCHITECTURE, the Rudiments of; or an Exposi- 
tion of the Elementary Principles of the Science, and their Practical Appli- 
cation to Naval Construction. Compiled for the Use of Beginners. By 
James PEAKE. Fifth Edition, with Plates and Diagrams. 3s, 6d.t 
53*. SHIPS FOR OCEAN ANDiRIVER SERVICE, Elementary 
and Practical Principles of the Construction of. Ky Haakon A. SommeEr- 
FELDT, Surveyor of the Royal Norwegian Navy. With an Appendix. 1s. 6d. 
53**. AN ATLAS OF ENGRAVINGS to Illustrate the above. Twelve 
large folding plates. Royal 4to, cloth. 7s. 6d. 


54. MASTING, MAST-MAKING, AND RIGGING OF SHIPS, 
Rudimentary Treatise on. Also Tables of Spars, Rigging, Blocks; Chain, 
Wire, and Hemp Ropes, &c., relative to every class of vessels. By RoBERT 
Krprine, N.A. Fifteenth Edition. Illustrated. 2s. 

54*. JZRON SHIP-BUILDING. With Practical Examples and Details 
for the Use of Ship Owners and Ship Builders. By JonN GRANTHAM, Con- 
sulting Engineer and Naval Architect. 5th Edition, with Additions. 4s, 

54**. AN ATLAS OF FORTY PLATES to Illustrate the above. 
Fifth Edition. 4to, boards. 38s. 


55. ZHE SAILOR’S SEA BOOK: a Rudimentary Treatise on 
Navigation. Part I. How to Keep the Log and Work it off. Part II. On 
Finding the Latitude and Longitude. By JAMES GREENWOOD, B.A. To 
wnich are added, the Deviation and Error of the Compass; Great Circle 
Sailing ; the International (Commercial) Code of Signals; the Rule of the 
Road at Sea; Rocket and Mortar Apparatus for Saving Life; the Law ot 
Storms; and a Brief Dictionary of Sea Terms. With Coloured Plates of 
Flags, &c. New, and enlarged edition. By W. H. Rosser. as. 6d.f 


4 ESS~ The 3 indicates that these vols. may be had strongly bound at 6d. extra, 
LONDON : CROSBY LOCKWOOD AND CO., 
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Shipbuilding, Navigation, Marine Engineering, etc., cont. 


80. MARINE ENGINES, AND STEAM VESSELS. By ROBERT 
Morray, C.E. Eighth Edition. [/2 preparation. 


8301s. THE FORMS OF SHIPS AND BOATS: Hints, Experiment- 
ally Derived, on some of the Principles regulating Ship-building. By W. 
BLanD. Seventh Edition, revised,with numerous Illustrations and Models.1s.6d. 


99. NAVIGATION AND NAUTICAL ASTRONOMY, in Theory 


and Practice. By Prof. J. R. Youne. New Edition, including the requisite 
Elements from the Nautical Almanac for working the Problems. 2s. 6d. 


106. SHIPS’ ANCHORS, aTreatise on. By G.COTSELL, N.A. Is. 6d. 


149. SAILS AND SAIL-MAKING, an Elementary Treatise on. 
With Draughting, and the Centre of Effort of the Sails. Also, Weights 
and Sizes of Ropes; Masting, Rigging, and Sails of Steam Vessels, &c., &c. 
Eleventh Edition, enlarged, with an Appendix. By Rospert Kuippine, N.A., 
Sailmaker, Quayside, Newcastle. Illustrated. 2s. 6d.} 


135. JHE ENGINEER’S GUIDE TO THE ROYAL AND 
~ MERCANTILE NAVIES. By a PracticaAL ENGINEER. Revised by D. 
F. M‘Cartuy, late of the Ordnance Survey Office, Southampton. 3s. 


55 PRACTICAL NAVIGATION. Consisting of The Sailor’s 
&  Sea-Book, By James GREENWooD and W.H. Rosser. Together with 
the requisite Mathematical and Nautical Tables for the Working of the 
Problems. By Henry Law, C.E., and J. R. Youna, formerly Professor of 
Mathematics in Belfast College. Illustrated with numerous Wood Engrav- 
ings and Coloured Plates. 7s. Strongly half-bound in leather, 


204. 


AGRICULTURE, GARDENING, ETC. 


61*. READY RECKONER FOR THE ADMEASUREMENT OF 
LAND, including Tables showing the price of work from as. 6d. to £1 per 


acre, and other useful Tables. By ABRAHAM ARMAN. Second Edition, 

corrected and extended by C. Norris, Surveyor, &c. 2s. [Fust published. 
131. WILLER’S, MERCHANT'S, AND FARMER’S READY 

RECKONER. Withapproximate values of Millstones, Millwork, &c.” 1s. 


140. SOJZS, MANURES, AND CROPS. (Vol. I. OUTLINES OF 


Mopern FaArmine.) By R.Scorr Burn. Woodcuts. 2s. 


141. FARMING & FARMING ECONOMY, Notes, Historical and 


Practical, on. (Vol. 2. OUTLINES OF MoDERN FArminG.) By R. Scott Burn. 3s. 


142, STOCK; CATTLE, SHEEP, AND HORSES. (Vol. 3. 


OutTLinEs OF MopERN FArminG.) By R. Scott Burn. Woodcuts. as. 6d. 


145. DAIRY, PIGS, AND POULTRY, Management of the. By 
R. Scott Burn. With Notes on the Diseases of Stock. (Vol. 4. OuTLINES 
oF MopErRN FArminc.) Woodcuts. 2s 

146. UZT/LIZA TION OF SEWAGE, IRRIGATION, AND 
RECLAMATION OF WASTE LAND. (Vol. 5. OuTLings o-r MopERN 
FarminGc.) By R. Scott Burn. Woodcuts. 2s. 6d. 

*." Nos. 140-1-2-5-6, 22 One Vol., handsomely half-bound, entitled ‘‘ OUTLINES OF 
Mopern Farminc.” By Ropert Scorr Burn. Price 2s. 


177, FRUIT TREES, The Scientific and Profitable Culture of. From 
the French of Du Breuit. Revised by Gzo. GLENNY. 187 Woodcuts. 3s. 6d.4 
198. SHEEP; THE HISTORY, STRUCTURE, ECONOMY, AND 


DISEASES OF. By W. C. Spooner, M.R.V.C., &c. Fourth Edition, 
enlarged, including Specimens of New and Improved Breeds. 3s. 6d.+ 


201. KITCHEN GARDENING MADE EASY. Showing how to 
prepare and lay out the ground, the best means of cultivating every known 
Vegetable and Herb, &c. By Grorce M. F. GLenny. ts. 6d.¢ 


ESSs> The + wxdicates that these vols. may be had strongly bound at 6d. extra. 
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Agriculture, Gardening, etc., continued. 


207. OUTLINES OF FARM MANAGEMENT, and the Organi- 
zation of Farm Labour: Treating of the General Work of the Farm; Field 
and Live Stock; Details of Contract Work; Specialities of Labour, &c., &c. 
By Rospert Scotr Burn. 2s. 6d. 


208. OUTLINES OF LANDED ESTATES MANAGEMENT: 
Treating of the Varieties of Lands, Methods of Farming, Farm Buildings, 
Irrigation, Drainage, &c. By R. Scorr Burn. 2s. 6d. 

*,* /Vos. 207 & 208 2% One Vol., handsomely half-bound, entitled ‘S OUTLINES OF 
LANDED ESTATES AND FARM MANAGEMENT.” By R.Scotr Burn. Price 6s. 


209. ZHE TREE PLANTER AND PLANT PROPAGATOR. 
A Practical Manual on the Propagation of Forest Trees, Fruit Trees, 
Flowering Shrubs, Flowering Plants, &&. By SAMUEL Woon. 2s.t 


210. ZHE TREE PRUNER. A Practical Manual on the Pruning of 
Fruit Trees, including also their Training and Renovation; also the Pruning 
of Shrubs, Climbers, and Flowering Plants. By SAmMuEL Woop. 2s.% 

*,* Vos. 209 & 210 22 One Vol., handsomely half-bound, entitled ‘Tur TREE 
PLANTER, PROPAGATOR, AND PRUNER.”? By SAMUEL Woop. /7ice 5s. 


218. THE HAY AND STRAW MEASURER : Being New Tables 


for the Use of Auctioneers, Valuers, Farmers, Hay and Straw Dealers, &c., 
forming a complete Calculator and Ready-Reckoner, especially adapted to 
persons connected with Agriculture. Fourth Edition. By Joun STEELE. 2s. 


222, SUBURBAN FARMING. The Laying-out and Cultivation of 
Farms, adapted to the Produce of Milk, Butter, and Cheese, Eggs, Poultry, 
and Pigs. By Prof. JoHN Donatpson and R. Scotr Burn. 3s. 6d.t 


231. THE ART OF GRAFTING AND BUDDING. By CHARLES 
BaLretT. With Illustrations. 2s. 6d. 


232, COTTAGE GARDENING ; or, Flowers, Fruits, and Vegetables 
for Small Gardens. By E. Hogpay. 1s, 6d. 


233. GARDEN RECEIPTS, Edited by CHARLES W. QUIN. Is. 6d. 


234..THE KITCHEN AND MARKET GARDEN. By Con- 
tributors to ‘*'The Garden.’”’ Compiled by C. W. Suaw, Editor of ‘* Garden- 
ing Illustrated.”’ 430pp. 3s.4 


239. DRAINING AND EMBANKING. A Practical Treatise, em- 
bodying the most recent experience in the Application of Improved Methods. 
By Joun Scott, late Professor of Agriculture and Rural Economy at the 
Royal Agricultural College, Cirencester. With 68 Illustrations. 1s. 6d. 


240, LRRIGATION AND WATER SUPPLY. A Treatise on Water 
Meadows, Sewage Irrigation, Warping, &c.; on the Construction of Wells, 
Ponds, and Reservoirs; and on Raising Water by Machinery for Agricul- 
tural and Se shed Purposes. By Professor JoHN Scott. With 34 Illustra- 
tions. ts. 6d. 


241. FARM ROADS, FENCES, AND GATES. A Practical 
Treatise on the Roads, Tramways, and Waterways of the Farm; the 
Principles of Enclosures; and the different kinds of Fences, Gates, and 


Stiles. By Professor Joun Scott. With 75 Illustrations. ts. 6d. 
[fust published, 


242. FARM BUILDINGS. A Practical Treatise on the Buildings 
necessary for various kinds of Farms, their Arrangement and Construction, 
including Plans and Estimates. By Professor JoHN Scott. With 105 Illus- 
trations. 2s. [Fust published. 

*.* Nos. 239 fo 242 form part of Scott’s ‘FARM ENGINEERING TEXT-Booxs.” The 
following Volumes, completing the Series, ave in active preparation :— 
BARN IMPLEMENTS AND Macuines, | FIELD IMPLEMENTS AND MACHINES. 
AGRICULTURAL SURVEYING, LEVELLING, &c. 


RES- The t indicates that these vols. may be had strongly bound at 6d. extra. 
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LONDON : CROSBY LOCKWOOD AND CO.,, 
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MATHEMATICS, ARITHMETIC, ETc. 


32. MATHEMATICAL INSTRUMENTS, a Treatise on; in which 
their Construction and the Methods of Testing, Adjusting, and Using them 
are concisely Explained. By J. F. Hearusr, M.A., of the Royal Military 
Academy, Woolwich. Original Edition, in x vol., Illustrated. 1s. 6d. 

*.* In ordering the above, be careful to say, “ Original Edition” (No. 32), to distin- 

gutsh tt from the Enlarged Edition in 3 vols. (Nos. 168-9-70.) 

76. DESCRIPTIVE GEOMETRY, an Elementary Treatise on; 
with a Theory of Shadows and of Perspective, extracted from the French of 
G. Moncer. To which is added, a description of the Principles and Practice 
of Isometrical Projection. By J. F. HzeatHer, M.A. With 14 Plates. 2s. 

178. PRACTICAL PLANE GEOMETRY: giving the Simplest 

Modes of Constructing Figures contained in one Plane and Geometrical Con- 
struction of the Ground. By J. F. Heatuer, M.A. With 215 Woodcuts. 2s. 

179. PROFECTION : Orthographic, Topographic, and Perspective. 

By J. F. Heatuer, M.A. [lx preparation. 

*.* The above three volumes will form a COMPLETE ELEMENTARY COURSE OF 

MATHEMATICAL DRAWING. 

83. COMMERCIAL BOOK-KEEPING. With Commercial Phrases 
and Forms in English, French, Italian, and German. By JAmgEs Happon, 
M.A., Arithmetical Master of King’s College School, London. 1s. 6d. 

84. ARITHMETIC, a Rudimentary Treatise on: with full Explana- 
tions of its Theoretical Principles, and numerous Examplesfor Practice. By 
Professor J.R. Younc. Tenth Edition, corrected. ts. 6d. 

84*. A Key to the above, containing Solutions in full to the Exercises, together 
with Comments, Explanations, and Improved Processes, for the Use of 
Teachers and Unassisted Learners. By J. R. Youna. 1s. 6d. 


8s. EOUATIONAL ARITHMETIC, applied to Questions of Interest, 

85*. Annuities, Life Assurance, and General Commerce; with various Tables by 
which all Calculations may be greatly facilitated. By W. Hiestry. 2s. 

86. ALGEBRA, the Elements of. By JAMES HaAppon, M.A. 
With Appendix, containing miscellaneous Investigations, and a Collection 
of Problems in various parts of Algebra. 2s. 

86*. A Kry anp ComPaANION to the above Book, forming an extensive repository of 
Solved Examples and Problems in Illustration of the various Expedients 
necessary in Algebraical Operations. By J. R. Youna. 1s. 6d. 

88. HUCLID, THE ELEMENTS OF: with many additional Propositions 

8g, and Explanatory Notes: to which is prefixed, an Introductory Essay on 
Logic. By Henry Law, C.E. as. 6d. 

#* Sold also separately, viz. :— 

88, Evuctip, The First Three Books. By Henry Law, C.E. 1s. 6d. 

89. Evciip, Books 4, 5, 6,11, 12. By Henry Law, C.E. 1s. 6d. 

90. ANALYTICAL GEOMETRY AND CONIC SECTIONS, 
By James Hann. A New Edition, by Professor J. R. YounG. 2s. 

gt. PLANE TRIGONOMETRY, the Elements of. By James 
Hann, formerly Mathematical Master of King’s College, London. 1s. 6d. 

92. SPHERICAL TRIGONOMETRY, the Elements of. By JAMES 
Hann. Revised by CHArtes H. Dowttne, C.E. 1s. 

*,* Or with “ The Elements of Plane Trigonometry,” 1n One Volume, 2s. 6d. 

93. MENSURATION AND MEASURING. With the Mensuration 
and Levelling of Land for the Purposes of Modern Engineering. By T. 
BAKER, C.E. New Edition by E. Nucent, C.E. Illustrated. 1s. 6d. 

101. DIFFERENTIAL CALCULUS, Elements of the. By W.S.B. 
Wootnouss, F.R.A.S., &c. 1s. 6d. 3 

102. JVTEGRAL CALCULUS, Rudimentary Treatise on the. By 
HomersHAm Cox, B.A. Illustrated. 1s. 

105. MNEMONICAL LESSONS.— GEOMETRY, ALGEBRA, AND 


TRIGONOMETRY, in Easy Mnemonical Lessons. By the Rev. THomas 
PrenyNnGTON KirkMAN, M.A. ts. 6d. 


GBS” The t indicates that these vols. may be had strongly bound at 6d. extra. 
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Mathematics, Geometry, etc., continued, 

136. AR/THMETIC, Rudimentary, for the Use of Schools and Self- 
Instruction. By JAmMzs HAappon, M.A. Revised by A. ARMAN. 1s. 6d. 

137. A Key To HApvon’s RuDIMENTARY ARITHMETIC. By A. ARMAN. Is, 6d. 

168, DRAWING AND MEASURING INSTRUMENTS. Includ- 
ing—I. Instruments employed in Geometrical and Mechanical Drawing, 
and in the Construction, Copying, and Measurement of Maps and Plans. 
II. Instruments used for the purposes of Accurate Measurement, and for 
Arithmetical Computations. By J. F. Hearuer, M.A. Illustrated. 1s. 6d, 

169. OPTICAL INSTRUMENTS. Including (more especially) Tele- 
scopes, Microscopes, and Apparatus for producing copies of Maps and Plans 
by Photography. By J. F. HearHer, M.A. Illustrated. 1s. 6d. 

170. SURVEYING AND ASTRONOMICAL INSTRUMENTS. 
Including—I. Instruments Used for Determining the Geometrical Features 
of a portion of Ground. II. Instruments !mployed in Astronomical Observa- 
tions. By J. F. Hearuer, M.A. Illustrated. 1s. 6d. 

*" The above three volumes form an enlargement of the Authors original work, 
** Mathematical Instruments.’ (See (Vo. 32 in the Series.) 

168.) ZATHEMATICAL INSTRUMENTS. By J. F. HEATHER, 

0.¢ M.A. Enlarged Edition, for the most part entirely re-written. The 3 Parts as 

170.) above, inOne thick Volume. With numerous Illustrations. 4s. 6d.t 

158. ZHE SLIDE RULE, AND HOW TO USE IT; containing. 
full, easy, and simple Instructions to perform all Business Calculations with 


unexampled rapidity and accuracy. By CuHartes Hoareg, C.E. With a 
Slide Rule in tuck of cover. 2s. 6d.% 

196. ZHZORY OF COMPOUND INTEREST AND ANNUI- 
TIES; with Tables of Logarithms for the more Difficult Computations of 
Interest, Discount, Annuities, &c. By F&por THOMAN. 4s.} 

199. JVTUITIVE CALCULA TIONS ; or, Easy Methods of Perform- 
ing the Arithmetical Operations required in Commercial and Business Trans- 
actions; with Full Explanations of Decimals and Duodecimals; Tables, &c. 
By D. O’Gorman. Twenty-fifth Edition, by Prof. J. R. Youna. 3s. 

204. MATHEMATICAL TABLES, for Trigonometrical, Astronomical, 
and Nautical Calculations; to which is prefixed a Treatise on Logarithms. 
By Henry Law, C.E. Together with a Series of Tables for Navigation 
and Nautical Astronomy. By Professor J. R. YounG. 3s. 6d. 

221. MEASURES, WEIGHTS, AND MONEYS OF ALL NA- 
TIONS, and an Analysis of the Christian, Hebrew, and Mahometan 
Calendars. By W.S. B. Wootnoustz, F.R.A.S., F.S.S. Sixth Edition. 2s.¢ 

227. MATHEMATICS AS APPLIED TO THE CONSTRUC- 
TIVE ARTS. Illustrating the various processes of Mathematical Investi- 
gation, by means of Arithmetical and Simple Algebraical Equations and 
Practical Examples. By Francis Campin, C.E. Second Edition. 3s.+ 


PHYSICAL SCIENCE, NATURAL PHILO- 


SOPHY, ETC. 

1. CHEMISTRY. By Professor GEORGE FOWNES, F.R.S. With 
an Appendix on the Application of Chemistry to Agriculture. 1s. 

2. NATURAL PHILOSOPHY, Introduction to the Study of. By 
C. Tomiixson. Woodcuts. ts. 6d. 

6. MECHANICS, Rudimentary Treatise on. By CHARLES Tom- 
LINSON. Illustrated. 1s.6d. . oe : 

7, ELECTRICITY; showing the General Principles of Electrical 
Science, and the purposes to which it has been applied. By Sir W. Snow 
Harris, F.R.S., &c. With Additions by R. Sazinz, C.E., F.S.A. 1s. 6d. 

7*, GALVANISM. By Sir W. Snow Harris. New Edition by 
RosBerT SABINE, C.E., F.S.A. 1s. 6d. : 

8. MAGNETISM ; being a concise Exposition of the General Prin- 
ciples of Magnetical Science, and the Purposes to which it has been epplic: 
By Sir W. Snow Harris. New Edition, revised and enlarged by H, M. 
Noap, Ph.D. With 165 Woodcuts. 3s. 6d. 

RES The t rndrcates that these vols. may be had strongly bound at 6d. extra, 
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Physical Science, Natural Philosophy, etc., continued. 


Meta LLECTLTRIC TELEGRAPH ; its History and Progress; 
with Descriptions of some of the Apparatus. By R. Sainz, C.E., F.S.A. 3s. 
12, PNEUMATICS, tor the Use of Beginners. By CHARLES 


TomLINSON. Illustrated. 1s. 6d. 


72. MANUAL OF THE MOLLUSCA ; a Treatise on Recent and 
Fossil Shells. By Dr. S. P. Woopwarp, A.L.S. Fourth Edition. With 
Appendix by Ratpu Tare, A.L.S., F.G.S. With numerous Plates and 300 
Woodcuts. 6s.6d. Cloth boards, 7s. 6d. 

96. ASTRONOMY. By the late Rev. RopertT MAIN, M.A. Third 
Edition, by WittiAm Tuynnt Lynn, B.A., F.R.A.S. 2s. 

97. STATICS AND DYNAMICS, the Principles and Practice of; 
embracing also a clear development of Hydrostatics, Hydrodynamics, and 
Central Forces. By T. Baker, C.E. 1s. 6d. 

138. ZELEGRAPH, Handbook of the; a Guide to (Candidates for 
Employment in the Telegraph Service. By R. Bonp. Fourth Edition. 
Including Questions on Magnetism, Electricity, and Practical Telegraphy, 
by W. McGrecor. 3s.t 

173. PHYSICAL GEOLOGY, partly based on Major-General PorT- 
Lock’s “‘ Rudiments of Geology.”” By Katey Tatz, A.L.S.,&c. Woodcuts. 2s. 

174. HISTORICAL GEOLOGY, partly based on Major-General 
PortTiLock’s “‘ Rudiments.”?’ By Ratpu Tatz, A.L.S., &c. Woodcuts. 2s. 6d. 


173 RUDIMENTARY TREATISE ON GEOLOGY, Physical and 
& Historical. Partly based on Major-General Portiock’s ‘‘ Rudiments of 
174. Geology.”” By Ratru Tate, A.L.S., F.G.S., &c. In One Volume. 4s. 6d.¢ 


183 ANIMAL PHYSICS, Handbook of. By Dr. LARDNER, D.C.L., 

& formerly Protessor of Natural Philosophy and Astronomy in University 

184 College, Lond. With 520 Illustrations. In One Vol. 7s. 6d., cloth boards. 
? ** Sold also in Two Parts, as follows :— 

183. AwnimaAt Puysics. Ky Dr. Larpner. Part I., Chapters I.—VII. 4s. 

184. AnimAL Puysics. By Dr. Larpner. Part II., Chapters VIII.—XVIII. 3s. 








FINE ARTS. 
20. PERSPECTIVE FOR BEGINNERS. Adapted to Young 


Students and Amateurs in Architecture, Painting, &c. By GEORGE PyYNE. 2s. 


40 GLASS STAINING, AND THE ART OF PAINTING ON 

& 41. GLASS, From the German of Dr. Gessrert and EMANuEL Otto FRom- 
BERG. With an Appendix on THE ART OF ENAMELLING. 2s. 6d. 

69. AZUSIC, A Rudimentary and Practical Treatise on. With 


numerous Examples. By CHARLES CHILD SPENCER. 2s. 6d. 


71. PIANOFORTE, The Art of Playing the. With numerous Exer- 


cises & Lessons from the Best Masters. By CHARLES CHILD SPENCER. 5s.6d. 


69-71. AZUSIC & THE PLANOFORTE, Inone vol. Half bound, §s. 
181. PAINTING POPULARLY EXPLAINED, including Fresco, 


Oil, Mosaic, Water Colour, Water-Glass, Tempera, Encaustic, Miniature, 
Painting on lvory, Vellum, Pottery, Knamel, Glass, &c. With Historical 
Sketches of the Progress of the Art by THomAs JoHN GULLICK, assisted by 
Joun Timps, F.S.A. Fourth Edition, revised and enlarged. 5s.+ 

186. 4 GRAMMAR OF COLOURING, applied te Decorative 
Painting and the Arts. Ky Grorcse Fierp. New Edition, enlarged and 
adapted to the Use of the Ornamental Painter and Designer. By Extis A. 
Davipson. With two new Coloured Diagrams, &c. 3s.t 

246. A DICTIONARY OF PAINTERS, AND HANDBOOK FOR 
PICTURE AMATEURS; including Methods of Painting, Cleaning, Re- 
lining and Restoring, Schools of Painting, &c. With Notes on the Copyists 
and Imitators of each Master. By Puitipp—E DARYL. 2s. 6d.} 





eS The + indicates that these vols. may be had strongly bound at 6d. extra. 
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INDUSTRIAL AND USEFUL ARTS. 
23. BRICKS AND TILES, Rudimentary Treatise on the Manufac- 


ture of; containing an Oudline of the Principles of Brickmaking. By Epw. 
Dosson, M.R.I.B.A. With Additions by C. Tomurnson, F.R.S. Tiusteaiied, 38.t 

67. CLOCKS, WATCHES, AND BELLS, a Rudimentary Treatise 
on. By Sir Epmunp Bgckert, LL,D., Q.C. Baiegths Edition, revised and en- 
larged. 4s. 6d. limp; 5s. 6d. cloth boards. 

83**, CONSTRUCTION OF DOOR LOCKS. Compiled from the 
Papers of A. C. Hozps, and Edited by CHARLES Tomunson, F.R.S. With 
Additions by RoBERT MAL ET, M.I.C.E. Illus. 2s. 6d. 

162. THE BRASS FO UNDER ’S MANUAL; Instructions for 


Modelling, Pattern-Making, Moulding, peters Filing, Burnishing, 
Bronzing, &c. With copious Receipts, &c. By WALTER GRAHAM. 28.% 


205. THE ART OF LETTER PAINTING MADE EASY. By 
J. G. Bapenocu. Illustrated with 12 full-page Engravings of Examples. 1s. 

215. THE GOLDSMITH’S HANDBOOK, containing full Instruc- 
tions for the Alloying and Working of Gold. By Grorcr E. Grr, 3s.¢ 

224. COACH BUILDING, A Practical Treatise, Historical and 
Descriptive. By J. W. BuRGESS, 2s. 6d. 

225, JHE SILVERSMITH’S HANDBOOK, containing full In- 
structions for the Alloying and Working of Silver. By GzorGcE E. GEE. 3s.t 


235. PRACTICAL ORGAN BUILDING. By W. E. DIckson, 
M.A., Precentor of Ely Cathedral. Illustrated. 2s. 6d.t 





MISCELLANEOUS VOLUMES. 

36. A DICTIONARY OF TERMS used in ARCHITECTURE, 
BUILDING, ENGINEERING, MINING, METALLURGY, ARCH AR- 
OLOGY, the FINE ART. S, &c. By JOHN Weat. Fifth Edition. Revised 
by RogeRt Hunt, F.R.S.. Illustrated. 5s. limp; 6s. cloth boards. 

50. THE LAW OF CONTRACTS FOR WORKS AND SER- 
VICES. By Davin Gissons. Third Edition, enlarged. 35s.+ 

112, MANUAL OF DOMESTIC MEDICINE. By R. Goopine, 
B.A., M.D. Intended as a Family Guide in all Cases of Accident and 
Emergency. Third Edition. 2s.t 

112*, MANAGEMENT OF HEALTH. A Manual of Home and 
Personal Hygiene. By,the Rev. James Barirp, B.A. 1s.4 


150. LOGIC, Pure and Applied. By S.H.EMMEns. Is, 6d. 


153. SELECTIONS FROM LOCKE’S ESSAYS ON THE 
HUMAN UNDERSTANDING. With Notes by S. H. Emmens. 2s. 


154. GENERAL HINTS TO EMIGRANTS. Notices of the various 
Fields for Emigration, Hints on Outfits, Useful Recipes, &c. 2s. 


157. THE EMIGRANT’S GUIDE TO NATAL. By ROBERT 
James Mann, F.R.A.S., F.M.S. Second Edition. Map. as. 


193. HANDBOOK OF FIELD FORTIFICATION, intended for the 
Guidance of Officers Preparing for Promotion. By Major W. W. 
Kwnottys, F.R.G.S. With 163 Woodcuts. 3s. 


194. THE HOUSE MANAGER: Being a Guide to Housekeeping. 
Practical Cookery, Pickling and Preserving, Household Work, Dairy 
Management, the Table and Dessert, Cellarage of Wines, Home-brewing 
and Wine- making, the Boudoir and Dressing-room, Travelling, Stable 
Economy, Gardening Operations, &c. By AN OLD HOUSEKEEPER. 38. 6d. 

194. HOUSE BOOK (The). Comprising :—I. THE Hous—E MANAGER, 

112. . By an Otp HousreKerpPeR. II. Domestic Mrnpicine.. By RALPH GoopiIne, 

M.D. III. Manacrement oF HeattH. By JAmes Baird. In One Vol., 

rr2*, strongly half-bound. 6s. 


eS 7. The ¢ indicates that these vols. may be had strongly bound at 6d. extra. 
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EDUCATIONAL AND CLASSICAL SERIES, 


HISTORY. 


1, England, Outlines of the History of; more especially with 
‘reference to the Origin and Progress of the English Constitution. By 
WituiAm Doveras Hamitton, F.S.A., of Her Majesty’s Public Record 
Office. 4th Edition, revised. 5s.; cloth boards, 6s. 

5. Greece, Outlines of the History of; in connection with the 
Rise of the Arts and Civilization in Europe. By W. Dovcitas Hamitton, 
of University College, London, and Epwarp Lervigen, M.A., of Balliol 
College, Oxford. 2s. 6d.; cloth boards, 3s. 6d. 

7. Rome, Outlines of the History of: from the Earliest Period 
to the Christian Era and the Commencement of the Decline of the Empire. 
By Epwarp Levin, of Balliol College, Oxford. Map, 2s. 6d.; cl. bds. 3s.6d. 

9. Chronology of History, Art, Literature, and Progress, 
from the Creation of the World to the Conclusion of the Franco-German War. 
The Continuation by W. D. Hamitron, F.S.A. 3s.; cloth boards, 3s. 6d. 

50. Dates and Events in English History, for the use of 
Candidates in Public and Private Examinations. By the Rev. E. RAnn. 1s. 


ENGLISH LANGUAGE AND MISCELLANEOUS. 


11. Grammar of the English Tongue, Spoken and Written. 
With an Introduction to the Study of Comparative Philology. By Hyps 
CrarkE, D.C.L. Fourth Edition. 1s. 6d. ; é 

11*, Philology: Handbook of the Comparative Philology of English, 
Anglo-Saxon, Frisian, Flemish or Dutch, Low or Platt Dutch, High Dutch 
or German, Danish, Swedish, Icelandic, Latin, Italian, French, Spanish, and 
Portuguese Tongues. By Hypz Crarxkez, D.C.L. Is. 

12. Dictionary of the English Language, as Spoken and 
Written. Containing above 100,000 Words. By Hypg Crarxg, D.C.L. 
3s. 6d.; cloth boards, 4s.6d.; complete with the GRAMMAR, cloth bds., 5s.6d. 

48. Composition and Punctuation, familiarly Explained for 
those who have neglected the Study of Grammar. By JusTIN BRENAN. 
17th Edition. 1s. 6d. ey es 

49. Derivative Spelling-Book: Giving the Origin of Every Word 
from the Greek, Latin, Saxon, German, Teutonic, Dutch, French, Spanish, 
and other Languages; with their present Acceptation and Pronunciation. 
By J. Rowzotuam, F.R.A.S. Improved Edition. 1s. 6d. , 

51. The Art of Extempore Speaking: Hints for the Pulpit, the 
Senate, and the Bar. By M. Baurain, Vicar-General and Professor at the 
Sorbonne, Translated from the French. 7th Edition, carefully corrected. 2s.6d. 

52 Mining and Quarrying, with the Sciences connected there- 
with. First Book of, for Schools. By J. H. Cottins, F.G.S., Lecturer to 
the Miners’ Association of Cornwall and Devon. Is. | 

53- Places and Facts in Political and Physical Geography, 
for Candidates in Examinations. By the Rev. EpcarR RAND, B.A. Is. 

54. Analytical Chemistry, Qualitative and Quantitative, a Course 
of. To which is prefixed, a Brief Treatise upon Modern Chemical N omencla- 
ture and Notation. By Wm. W. Pink and Georce E. WEBSTER. 28. 


THE SCHOOL MANAGERS’ SERIES OF READING 


BOOKS, 
Edited by the Rev. A. R. Grant, Rector of Hitcham, and Honorary Canon of Ely; 
formerly H.M. Inspector of Schools. 
INTRODUCTORY PRIMER, 3@ 


s. a. 

Se ° e « 

First STANDARD . ro 6 FourTH STANDARD : 3 E ith 2 
Srconp 5 i rao 42) FIFTH 7 ; ° ie > a 
THIRD # o | SixtH 7 é Ton6 


Hs aE ; 
LESSONS FROM THE Brs_e. PartI. Old Testament. 1s. apy a 
Lzssons FROM THE Biptz. Part II. New Testament, to which is added 
Tue GEOGRAPHY OF THE BIBLE, for very young Children. By Rev. C 
TuorNTON Forster. 15. 2d. *,* Or the Two Parts in One Volume. 2s. 


4, STATIONERS’ HALL COURT, LUDGATE HILL, E.C, 
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FRENCH, 

24. French Grammar. With Complete and Concise Rules on the 
Genders of French Nouns. By G. L. Strauss, Ph.D. 1s. 6d. 

25. French-English Dictionary. Comprising a large number of 
New Terms used in Engineering, Mining, &c. By ALFRED ELwes. 1s, 6d. 

26. English-French Dictionary. By ALFRED ELWEs. <s. 

25,26. French Dictionary (as above). Complete, in One Vol., 3s.; 

cloth boards, 3s. 6d. *,* Or with the GRAMMAR, cloth boards, 4s. 6d. 

47- French and English Phrase Book: containing Intro- 


ductory Lessons, with Translations, several Vocabularies of Words, a Col- 
lection of suitable Phrases, and Easy Familiar Dialogues. 1s. 6d. 


GERMAN. 


39. German Grammar. Adapted for English Students, from 
Heyse’s Theoretical and Practical Grammar, by Dr. G. L. Strauss. 1s. 6d. 
40. German Reader: A Series of Extracts, carefully culled from the 
most approved Authors of Germany; with Notes, Philological and Ex- 
planatory. By G. L. Strauss, Ph.D. 1s. 
41-43.German Triglot Dictionary. By NicHoLaAs EsTERHAzY 
S. A. Hamitton. In Three Parts. Part I. German-French-English. 
Part II. English-German-French, Part III. French-German-English. 
3s., or cloth boards, 4s. 
41-43 German Triglot Dictionary (as above), together with German 
& 39. Grammar (No. 39), in One Volume, cloth boards, 5s, 








ITALIAN, 


27. Italian Grammar, arranged in Twenty Lessons, with a Course 
of Exercises. By ALFRED ELwEs. 1s. 6d. 

28. Italian Triglot Dictionary, wherein the Genders of all the 
Italian and French Nouns are carefully noted down. By ALFRED Etwes. 
Vol. x. Italian-English-French. 2s. 6d. . 

30. Italian Triglot Dictionary. By A. ELwes. Vol. 2. 
English-French-Italian. 2s. 6d. 

32. Italian Triglot Dictionary. By ALFRED ELWEs. Vol. 3. 
French-Italian-English. 2s. 6d. 

28,30, Italian Triglot Dictionary (as above). In One Vol., 7s. 6d. 
32. Cloth boards. 


SPANISH AND PORTUGUESE, 


34. Spanish Grammar, in a Simple and Practical Form. With 
a Course of Exercises. By AtFrED Ewes. ts. 6d. 

35. Spanish-English and English-Spanish Dictionary. 
Including a large number of Technical Terms used in Mining, Engineering, &c., 
with the proper Accents and the Gender of every Noun. By ALFRED ELWEs. 
4s. ; cloth boards, 5s. *,* Or with the GRAMMAR, cloth boards, 6s. 

55. Portuguese Grammar, in a Simple and Practical Form. 
With a Course of Exercises. By ALFRED ELwEs. ts. 6d. 

56. Portuguese-English and English-Portuguese Dic- 


tionary, with the Genders of each Noun. By ALFRED ELwess. 
[Vearly ready. 





HEBREW. 
46*. Hebrew Grammar. By Dr. BRESSLAU. Is. 6d. 

44. Hebrew and English Dictionary, Biblical and Rabbinical ; 
containing the Hebrew and Chaldee Roots of the Old Testament Post- 
Rabbinical Writings. By Dr. BRESSLAU. 6s. 

46. English and Hebrew Dictionary. By Dr. BRESSLAU. 3s. 

44,46. Hebrew Dictionary (as above), in Two Vols., complete, with 

46*. the GRAmMAR, cloth boards, 12s. 
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LATIN, 


19. Latin Grammar. Containing the Inflections and Elementary 
Principles of Translation and Construction. By the Rev. THomas Goopwin, 
M.A., Head Master of the Greenwich Proprietary School. 1s. 


20. 7alin-ienelish Dictionary. By the Rev. THomas Goopwin, 
-fi. °2S. 
22, English-Latin Dictionary; together with an Appendix of 


French and Italian Words which have their origin from the Latin. By the 
Rev. Tuomas Goopwin, M.A. 1s. 6d. 


20,22. Latin Dictionary (as above). Complete in One Vol., 3s. 6d. 
cloth boards, 4s.6d. *,* Or with the Grammar, cloth boards, 5s. 6d. 
LATIN CLASSICS. With Explanatory Notes in English. 

I. Latin Delectus, Containing Extracts from Classical Authors, 
with Genealogical Vocabularies and Explanatory Notes, by H. Youn. 1s. 6d. 

2. Cesaris Commentarii de Bello Gallico. Notes, and a Geographical 
Register tor the Use of Schools, by H. Youne. 2s. 

3. Cornelius Nepos. With Notes. By H. Youna. 1s. 


4. Virgilii Maronis Bucolica et Georgica. With Notes on the Buco- 
lics by W. Rusuton, M.A., and on the Georgics by H. Youna. 1s. 6d. 

§- Wirgilii Maronis A‘neis. With Notes, Critical and Explanatory, 
by H. Youne. New Edition, revised and improved With copious Addi- 
tional Notes by Rev. 1. H. L, Leary, D.C.L., tormerly Scholar Bi heacenvde 
College, Oxtord. 3s. ‘ 

— Part1. Books i.—vi., 1s. 6d. 

—— Part 2. Books vii.—xii., 2s. 

6. Horace; Odes, Epode, and Carmen Seculare. Notes by H. 
YOUNG. Is. 6d. 

7- Horace; Satires, Epistles, and Ars Poetica. Notes by W. BRown- 
ricG Smiry, M.A., F.R.G.S. 1s. 6d. 

8. Sallustii Crispi Catalina et Bellum Jugurthinum. Notes, Critical 
and Explanatory, by W. M. Donng, B.A., Trin. Coll.,Cam. 1s. 6d. 

9. Terentii Andria et Heautontimorumenos. With Notes, Critical 
and Explanatory, by the Rev. JAmes Daviss, M.A. 1s. 6d. 

o. Terentii Adelphi, Hecyra, Phormio. Edited, with Notes, Critical 
and Explanatory, by the Rev. JAmEs Daviges, M.A. 2s. 

11. Terentii Eunuchus, Comeedia. Notes, by Rev. J. DAVIES, M.A. 
1s. 6d. 

12. Ciceronis Oratio pro Sexto Roscio Amerino. Edited, with an 
Introduction, Analysis, and Notes, Explanatory and Critical, by the Rev 
James Daviss, M.A. ts. 6d. 

13. Ciceronis Orationes in Catilinam, Verrem, et pro  Archia. 
With Introduction, Anaiysis, and Notes, Explanatory and Critical, by Rev. 
‘tl. H. L, Leary, D.C.L. tormerly Scholar ot Brasenose College, Oxford. 
1s. 6d. 

14. Ciceronis Cato Major, Lzlius, Brutus, sive de Senectute, de Ami- 
citia, de Claris Oratoribus Dialogi. With Notes by W. BRownricG Smitu, 
M.A., F.R.G.S. 2s. | 

16. Livy: History of Rome. Notes by H. YouNnG and W. B. Smitp, 
M.A. Partr. Books i., 1i., 1s. 6d. 

16*, ———— Part 2. MHooks iii., iv., v., 1s. 6d. 

17. ——— Part 3. Books xxi., xxii., 1s. 6d, 

Ig. Latin Verse Selections, trom Catullus, Tibullus, Propertius, 
and Ovid. Notes by W. 8. Donnez, M.A., Trinity College, Cambridge. 2s. 

20. Latin Prose Selections, from Varro, Columella, Vitruvius, 
Seneca, ee. Florus, Velleius Paterculus, Valerius Maximus Sueto- 
nius, Apuleius, &c. Notes by W. B. Donne, M.A. 2s. 

21. Juvenalis Satire. With Prolegomena and Notes by T. H. S. 
Escott, B.A., Lecturer on Logic at King’s College, London. 2s. 
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GREEK. 


14. Greek Grammar, in accordance with the Principles and Philo- 
logical Researches of the most eminent Scholars of our own day. By Hans 
CLAUDE Hamitton. ss. 6d. 

15,17.Greek Lexicon. Containing all the Words in General Use, with 
their Significations, Inflections, and Doubtful Quantities. By Henry R. 
HaAmitton. Vol. 1. Greek-English, 2s. 6d.; Vol. 2, English-Greek, 2s. Or 
the Two Vols. in One, 4s. 6d.: cloth boards, §s. 
14,15.Greek Lexicon (as above). Complete, with the GRAMMAR, in 
17. One Vol., cloth boards, 6s. 


GREEK CLASSICS. With Explanatory Notes in English. 

I. Greek Delectus, Containing Extracts from Classical Authors, 
with Genealogical Vocabularies and Explanatory Notes, byH. Younc. New 
Edition, with an improved and enlarged Supplementary Vocabulary, by JoHN 
Hutcuison, M.A., of the High School, Glasgow. ts. 6d. 

2,3. Renophon’s Anabasis; or, The Retreat of the Ten Thousand. 
Notes and a Geographical Register, by H. Younc. Part 1. Books i. to iii., 
IS, ~Pact,2. Booksiiv. to yil.p3se 

4. Lucian’s Select Dialogues. The Text carefully revised, with 

Grammatical and Explanatory Notes, by H. Youna. ts. 6d. 


5-12, Homer, The Works of. According to the Text of BAEUMLEIN. 
With Notes, Critical and Explanatory, drawn from the best and latest 
Authorities, with Preliminary Observations and Appendices, by T. H. L. 
Leary, M.A., D.C.L. 

Tue ILIAD: Part 1. Books i. to vi., 1s. 6d. Part 3. Books xiii, to xviii., 1s. 6d. 

Part 2. Books vii.to xii.,1s.6d. | Part 4. Books xix. to xxiv., 1s. 6d. 

Tuer OpyssEy: Partr. Booksi. to vi., 1s. 6d Part 3. Books xiii. to xviii., 1s. 6d. 

Part 2. Books vii.ta xii., 1s.6d. | Part 4. Books xix. to xxiv., and 
Hymns, 2s. 

13. Plato’s Dialogues: The Apology of Socrates, the Crito, and 
the Phedo. From the Text of C. F. HERMANN. Edited with Notes, Critical 
and Explanatory, by the Rev. James Davirs, M.A. 2s. 

14-17, Herodotus, The History of, chiefly after the Text of GAISFORD. 
With Preliminary Observations and Appendices, and Notes, Critical and 
Explanatory, by T. H. L. Leary, M.A., D.C.L. 

Part 1. Books i., ii. (The Clio and Euterpe), 2s. 

Part 2. Books iii., iv. (The Thalia and Melpomene), 2s. 

Part 3. Books v.-vii. (The Terpsichore, Erato, and Polymnia), 2s. 
Part 4. Books viii., ix. (The Urania and Calliope) and Index, 1s. 6d. 

18. Sophocles: CEdipus Tyrannus. Notes by H. YounG. Is. 

20. Sophocles: Antigone. From the Text of DInDoRF. Notes, 
Critical and Explanatory, by the Rev. JoHn Mitner, B.A. 2s. - 

23. Euripides: Hecuba and Medea. Chiefly from the Text of DIN- 
porF. With Notes, Critical and Explanatory, by W. Brownrice Smita, 
Mi Ag R.G.S,. aisso0d. 4 : 

26. Euripides: Alcestis. Chiefly from the Text of DINDORF. With 
Notes, Critical and Explanatory, by JoHN Mitner, B.A. 1s. 6d. 

30. &schylus: Prometheus Vinctus : The Prometheus Bound. From 
the Text of Dinporr. Edited, with English Notes, Critical and Explanatory, 
by the Rev. James Daviss, M.A. is. 

32. Axschylus: Septem Contra Thebes: The Seven against Thebes. 
From the Text of Dinporr. Edited, with English Notes, Critical and Ex- 
planatory, by the Rev. JAMEs DAVIEs, M.A. Is. 

40. Aristophanes: Acharnians. Chiefly from the Text of C. H. 
Weisz. With Notes, by C. S. T. Townsuenp, M.A. _1s. 6d. 

41. Thucydides: History of the Peloponnesian War. Notes by H. 

Younc. Bookr. Is. : : 

42. Xenophon’s Panegyric on Agesilaus. Notes and Intro. 
- -duction by Lu. F. W. Jewitt. 1s. 6d. Ty 
43. Demosthenes. The Oration on the Crown and the Philippics, 
With English Notes. By Rev. T. H. L. Leary, D.C.L., formerly Scholar of 
Brasenose College, Oxford. 1s. 6d. 
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INCLUDING MANY NEW AND STANDARD WORKS IN 
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MATHEMATICS, MECHANICS, SCIENCE, ETC. 
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Humber's Work on Water-Supply. 


A COMPREHENSIVE TREATISE on the WATER-SUPPLY 
of CITIES and TOWNS. By WiLL1AM HumpBer, A.-M. Inst. 
C.E., and M. Inst. M.E. Illustrated with 50 Double Plates, 
I Single Plate, Coloured Frontispiece, and upwards of 250 Wood- 
cuts, and containing 400 pages of Text. Imp. 4to, 6/, 6s. elegantly 
and substantially half-bound in morocco. 


List of Contents :— 


I. Historical Sketch of some of the 
means that have been adopted for the 
Supply of Water to Cities and Towns.— 
II. Water and the Foreign Matter usually 
associated with it.—I1I. Rainfall and 
Evaporation.—IV. Springs and the water- 
bearing formations of various districts.— 
V. Measurement and Estimation of the 
Flow of Water.—VI. On the Selection of 
the Source of Supply.—VII. Wells.— 
VIII. Reservoirs.—IX. The Purification 
of Water.—X. Pumps.—XI. Pumping 


Machinery.—XII. Conduits. —XIII. Dis- 
tribution of Water.—XIV. Meters, Ser- 
vice Pipes, and House Fittings.—XV. The 
Law and Economy of Water Works.— 
XVI. Constant and Intermittent Supply. 
—XVII. Description of Plates.—Appen- 
dices, giving Tables of Rates of Supply, 
Velocities, &c. &c., together with Specifi- 
cations of several Works illustrated, among 
which will be found :—Aberdeen, Bideford, 
Canterbury, Dundee, Halifax, Lambeth, 
Rotherham, Dublin, and others, 


“* The most systematic and valuable work upon water supply hitherto produced in 


English, or in any other language. . 


. . Mr. Humber’s work is characterised almost 


throughout by an exhaustiveness much more distinctive of French and German than 
of English technical treatises.”"—Zugineer. 


Humber's Work on Bridge Construction. 


A COMPLETE and PRACTICAL TREATISE on CAST and 
WROUGHT-IRON BRIDGE CONSTRUCTION, including 
Iron Foundations. In Three Parts—Theoretical, Practical, and 
Descriptive. By WILLIAM HumBER, A.-M. Inst. C.E., and M. Inst. 
M.E. Third Edition, with 115 Double Plates, In 2 vols, imp. 4to, 
6/, 16s. 6¢. half-bound in morocco. 


‘* A book—and particularly a large and costly treatise like Mr. Humber’s—which 
has reached its third edition may certainly be said to have established its own 
reputation.” —LZ7eineering. 
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Flumber's Modern Engineering. 
A RECORD of the PROGRESS of MODERN ENGINEER- 


ING. First Series. 


WILLIAM HuUMBER, A.-M. 


Comprising Civil, Mechanical, Marine, Hy- 
draulic, Railway, Bridge, and other Engineering Works, &c. 


By 


Inst. C.E., &c. Imp. 4to, with 


36 Double Plates, drawn to a large scale, and Portrait of John 


Hawkshaw, C.E., F.R.S., &c., 
fications, &c. 


and descriptive Letter-press, Speci- 


30. 35. half morocco. 


List of Ae Plates and Diagrams. 
& S. 


Victoria Station and Roof, L. B 
C. R. (8 plates); Southport Pier (2 plates); 
Victoria Station and Roof, L. C. & D 
G. W. R. (6 plates); Roof of Clie 
Music Hall; Bridge over G. N. Railway ; 
Roof of Station, Dutch Rhenish Rail (2 


plates); Bridge over the Thames, West 
London Extension Railway (5 plates) ; Ar- 
mour Plates ; Suspension Bridge, Thames 
(4 plates): The Allen Engine ; Suspension 

Bridge, Avon G, niteats Underground 
Railway (3 plates). 


HUMBER’S RECORD OF MODERN ENGINEERING. Second 


Series. 


&c. 3. 3s. half morocco, 


Imp. 4to, with 36 Double Plates, Portrait of Robert Ste- 
phenson, C.E., &c., and descriptive Letterpress, Ss cares 


List of the Plates and Diagrams. 


Birkenhead Docks, 
(15 plates) ; 


Low Water Basin 
Charing Cross Station Roof, 
Cr G; Railway | (3 plates) ; Digswell Via- 
duct, G. N. Railway ; Robbery Wood 
Viaduct, G.N. Railway ; Iron Permanent 
Way ; Clydach Viaduct, Merthyr, Tre- 
degar, and Abergavenny Railway ; Ebbw 


Viaduct, Merthyr, Tredegar, and Aberga- 
venny Railway ; College Wood Viaduct, 
Cornwall Railway ; Dublin Winter Palace 
Roof (3 plates) ; Bridge over the Thames, 

L. C. and D. Railway (6 plates) ; Albert 
Harbour, Greenock (4 plates). 


HUMBER’S RECORD OF MODERN ENGINEERING. Third 
Series. Imp. 4to, with 40 Double Plates, Portrait of J. R. M‘Clean, 
Esq., late Pres. Inst. C.E., and descriptive Letterpress, Specifica- 


tions, &c. 


Matin) DRatnaGet, METROPOLIS. — 
North Side.—Map showing Interception 
of Sewers ; Middle Level Sewer (2 plates); 
Outfall Sewer, Bridge over River Lea (3 
plates); Outfall Sewer, Bridge over Marsh 
Lane, North Woolwich Railway, and Bow 
and Barking Railway Junction; Outfall 
Sewer, Bridge over Bow and Barking 
Railway (3 plates); Outfall Sewer, Bridge 
over East London Waterworks’ Feeder 
(2 plates); Outfall Sewer, Reservoir (2 
plates); Outfall Sewer, Tumbling Bay 
and Outlet; Outfall Sewer, Penstocks. 
South Side.—Outfall Sewer, Bermondsey 


3/. 35. half morocco. 
List of the Plates and Diagrams. 


Branch (2 plates); Outfall Sewer, Reser- 
voir and Outlet (4 ‘plates) ; Outfall Sewer, 
Filth Hoist; Sections of Sewers (North 
and South Sides). 

THAMES EMBANKMENT.— Section of 
River Wall; Steamboat Pier, Westminster 
(2 plates) ; ‘Landing Stairs between Cha- 
ring Cross and Waterloo Bridges ; York 
Gate (2 plates) ; Overflow and Outlet at 
Savoy Street Sewer (3 plates) ; Steamboat 
Pier, Waterloo Bridge (3 plates); June- 
tion of Sewers, Plans and Sections ; Gullies, 
Plans and Sections ; Rolling Stock ; Gra- 
| nite and Iron Forts. 





HUMBER’S RECORD OF MODERN ENGINEERING, Fourth 


Series. 


Imp. 4to, with 36 Double Plates, Portrait of John Fowler, 


Esq., late Pres, Inst. C.E., and descriptive Letterpress, Specifica- 


tions, &c. 


3/. 35. half morocco. 


List of the Plates and Diag¥ams. 


Abbey Mills Pumping Station, Main 
Drainage, Metropolis (4 plates); Barrow 
Docks (5 plates) ; Manquis Viaduct, San- 
tiago and Valparaiso Railway (2 plates) ; 
Adam's Locomotive, St. Helen’s Canal 
Railway (2 plates) ; Cannon Street Station 
Roof, Charing Cross Railway (3 plates) ; 
Road Bridge over the River Moka (2 
plates) ; Telegraphic Apparatus for Meso- 


potamia; Viaduct,over the River Wye, 
Midland Railway (3 plates); St. German’s 
Viaduct, Cornwall Railway (2 plates) ; 
Wrougbt-Iron Cylinder for Diving Bell ; 
Millwall Docks (6 plates); Milroy’s atent 
Excavator, Metropolitan District Railway 
(6 plates); Harbours, Ports, and Break- 
waters (3 plates). 
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Strains in [ron Frameworks, Se. 

GRAPHIC AND ANALYTIC STATICS IN THEORY AND 
COMPARISON. Their Practical Application to the Treatment 
of Stresses in Roofs, Solid Girders, Lattice, Bowstring and Sus- 
pension Bridges, Braced Iron Arches and Piers, and other Frame- 
works. To which is added a Chapter on Wind Pressures. By R. 
HUDSON GRAHAM, C.E. With numerous Examples, many taken 
from existing Structures. 8vo., 165. cloth. 


‘Mr. Graham’s book will find a place wherever graphic and analytic statics are 
used or studied.”— Hzgineer. 


“This exhaustive treatise is admirably adapted for the architect and engineer, 
and will tend to wean the profession from a tedious and laboured mode of calcula- 
tion. To prove the accuracy of the graphicaldemonstrations, the author compares 
them with the analytic formule given by Rankine.” —Building News. 


Strength of Grrders. 


GRAPHIC TABLE for FACILITATING the COMPUTA- 
TION of the WEIGHTS of WROUGHT-IRON and STEEL 
GIRDERS, &c., for Parliamentary and other Estimates. By 
J. H. Watson Buck, M. Inst. C. E. Ona Sheet, 25. 6d. 


Strains, Formule & Diagrams for Calculation of. 
A HANDY BOOK for the CALCULATION of STRAINS 
in GIRDERS and SIMILAR STRUCTURES, and their 
STRENGTH consisting of Formulzeand Corresponding Diagrams, 
with numerous Details for Practical Application, &c. By WILLIAM 
HuMBER, A.-M. Inst. C.E., &c. Third Edition. Cr. 8vo, 75. 6a. cl. 


Strains. 


THE STRAINS ON STRUCTURES OF IRONWORK ; 
with Practical Remarks on Iron Construction. By F. W. SHEILDs, 
M. Inst. C.E. Second Edition, with 5 Plates. Royal 8vo, 5s. cloth. 


“The student cannot find a better book on this subject than Mr. Sheilds’.”—Zzgeneer. 


Barlow on the Strength of Materials, enlarged. 
A TREATISE ON THE STRENGTH OF MATERIALS, 
with Rules for application in Architecture, the Construction of 
Suspension Bridges, Railways, &c. By PETER BARLow, F.R.S. 
Revised by his Sons, P. W. and W. H. Bartow. Edited by 
W. Humpser, A.-M. Inst. C.E. 8vo, 18s. cloth. 


‘* The standard treatise upon this particular subject."—Zugincer. 


Strength of Cast Iron, &'c. 
A PRACTICAL ESSAY on the STRENGTH of CAST IRON 
and OTHER METALS. By T. TREDGOLD, C.E. 5th Edition. 
To which are added, Experimental Researches on the Strength, 
&c., of Cast Iron. By E. HopcKINSON, F.R.S. 8vo, 125, cloth. 
** HODGKINSON’S RESEARCHES, separate, price 6s. 


flydraulics. 


HYDRAULIC TABLES, CO-EFFICIENTS, and FORMULA 
for finding the Discharge of Water from Orifices, Notches, Weirs, 
Pipes, and Rivers. With New Formule, Tables, and General 
Information on Rain-fall, Catchment-Basins, Drainage, Sewerage, 
and Water Supply. By J. NEviILLx, C.E., M.R.LA. Third 
Edition, Revised and Enlarged. Crown 8vo, 14s. cloth. 
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Hydraulics. 
HYDRAULIC MANUAL. Consisting of Working Tables and 
Explanatory Text. Intended as a Guide in Hydraulic Calculations 
and Field Operations. By Lowis D’A. Jackson. Fourth 
Edition, Rewritten and Enlarged. Large Crown 8vo. 16s. cloth. 
‘We heartily recommend this volume to all who desire to be acquainted with the 
latest development of this important subject.”—Lxgineering. 
**The standard work in this department of mechanics. The present edition has 
been brought abreast of the most recent practice.” —Scotsman, 





River Engineering. 
RIVER BARS: The Causes of their Formation, and their Treat- 
ment by ‘Induced Tidal Scour,’ with a Description of the Successful 
Reduction by this Method of the Bar at Dublin. By I. J. MANN, 
Assis. Eng. to the Dublin Port and Docks Board. Rl, 8vo. 7s, 6d. cl. 


Levelling. 
A TREATISE on the PRINCIPLES and PRACTICE of 
LEVELLING; showing its Application to Purposes of Railway 
and Civil Engineering, in the Construction of Roads; with Mr. 
TELFORD’S Rules for the same. By FREDERICK W. SIMMS, 
F.G.S., M. Inst. C.E. Sixth Edition, very carefully revised, with 
the addition of Mr. Law’s Practical Examples for Setting out 
Railway Curves, and Mr. TRAUTWINE’S Field Practice of Laying 
out Circular Curves. With 7 Plates and numerous Woodcuts. 8vo, 
8s. 6d. cloth. *,* TRAUTWINE on Curves, separate, 55, 


Practical Tunnelling. 
PRACTICAL TUNNELLING: Explaining in detail the Setting 
out of the Works, Shaft-sinking and Heading-Driving, Ranging 
the Lines and Levelling under Ground, Sub-Excavating, Timbering, 
and the Construction of the Brickwork of Tunnels with the amount 
of labour required for, and the Cost of, the various portions of the 
work. By F. W. Simms, M. Inst. C.E. Third Edition, Revised 
and Extended. By D. KINNEAR CLARK, M.I.C.E. Imp. 8vo, 
with 21 Folding Plates and numerous Wood Engravings, 30s. cloth. 


Civil and Flydraulic Engineering. 
CIVIL ENGINEERING. By Henry Law, M. Inst. C.E, 
Including a Treatise on Hydraulic Engineering, by GEORGE R. 
BuRNELL, M.I.C.E. Seventh Edition, Revised, with large addi- 
tions, by D. KINNEAR CLARK, M. Inst, C.E. 7s. 6d., cloth. 


Gas-Lighting. 
COMMON SENSE FOR GAS-USERS: a Catechism of Gas- 
Lighting for Householders, Gasfitters, Millowners, Architects, 
Engineers, &c. By R. WILSON, C,E, 2nd Edition, Cr. 8vo, 25. 6d, 


£ TE ae 
EARTHWORK TABLES, showing the Contents in Cubic Yards 
of Embankments, Cuttings, "Be, ., of Heights or Depths up to an 
average of 80 feet. By JOSEPH BROADBENT, C,E., and FRANCIS 
CAMPIN, C.E. Cr, Svo, oblong, 55, cloth, 
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Lramways and ther Working. 
TRAMWAYS : THEIR CONSTRUCTION and WORKING. 
Embracing a Comprehensive History of the System, with an 
Exhaustive Analysis of the various modes of Traction, including 
Horse-power, Steam, Heated Water, and Compressed Air; a 
Description of the Varieties of Rolling Stock, and Ample Details 
of Cost and Working Expenses; the Progress recently made in 
Tramway Construction, &c., &c. By D. KINNEAR CLARK, M. 
Inst. C. E. With over 200 Wood Engravings, and 13 Folding 
Plates. 2 vols. Large Crown 8vo, 30s. cloth. 

‘* All interested in tramways must refer to it, as all railway engineers have turned 
to the author’s work ‘ Railway Machinery.’”—The Engineer. 

“The work is based on former tramway experience, and is specially valuable in 
these days of rapid change and progress.”’—E gineering. 

Steam. 

STEAM AND THE STEAM ENGINE, Stationary and Port- 
able. Being an Extension of Sewell’s Treatise on Steam. By D. 
KINNEAR CLARK, M.1.C.E. Second Edition. 12mo, 4s. cloth. 


Steam Engine. 
TEXT-BOOK ON THE STEAM ENGINE. By T. M. 
GoopDEVE, M.A., Barrister-at-Law, Author of ‘‘ The Principles 
of Mechanics,” ‘‘The Elements of Mechanism,” &c. Fifth 
Edition. With numerous Illustrations. Crown 8vo, 6s. cloth. 


‘* Mr. Goodeve’s text-book is a work of which every young engineer should pos- 
sess himself.” —Minxing Fournal. 


Lhe [ligh-Pressure Steam Engine. 
THE HIGH-PRESSURE STEAM ENGINE. By Dr. ERNsT 
ALBAN, Translated from the German, with Notes, by Dr. POLE, 
F.R.S. Plates. 8vo, 16s. 6¢., cloth. 

Steam. 
THE SAFE USE OF STEAM: containing Rules for Unpro- 
fessional Steam Users. Byan ENGINEER. 5th Kdition. Sewed, 6d. 


** If steam-users would but learn this little book by heart, boiler explosions would 
become sensations by their rarity.”—Auglish Mechanic. 


Mechanical Engineering. 
DETAILS OF MACHINERY : Comprising Instructions for the 
Execution of various Works in Iron, in the Fitting-Shop, Foundry, 
and Boiler-Yard. By FRANCIS CAMPIN, C.E, 35. 6d. cloth. 
Mechanical Engineering. 
MECHANICAL ENGINEERING: Comprising Metallurgy, 
Moulding, Casting, Forging, Tools, Workshop Machinery, Manu- 
facture of the Steam Engine, &c. By F. CAMPIN, C.E, 3s. cloth. 
lVorks of Construction. 
MATERIALS AND CONSTRUCTION: a Theoretical and 
Practical Treatise on the Strains, Designing, and Erection of 
Works of Construction. ByF, CAMPIN, C.E. 12zmo, 3s. 6d. cl. brds, 


Iron Bridges, Girders, Roofs, Se. 
A TREATISE ON THE APPLICATION OF IRON 
TO THE CONSTRUCTION OF BRIDGES, GIRDERS, 
ROOFS, AND OTHER WORKS. ByF.Campin, C.E, 12mo, 3s, 
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Bridge Construction in Masonry, Timber, & Iron. 
EXAMPLES OF BRIDGE AND VIADUCT CONSTRUC- 
TION IN MASONRY, TIMBER, AND IRON ; consisting of 
46 Plates from the Contract Drawings or Admeasurement of select 
Works. By W. Davis HaAsKoL1i, C.E. Second Edition, with 
the addition of 554 Estimates, and the Practice of Setting out Works, 
with 6 pages of Diagrams. Imp. 4to, 2/. 125, 6d, half-morocco. 


_ “A-work of the present nature by a man of Mr. Haskoll’s experience, must prove 
invaluable. The tables of estimates considerably enhance its value.”—Zzgincering. 


Oblique Bridges. 


A PRACTICAL and THEORETICAL ESSAY on OBLIQUE 
BRIDGES, with 13 large Plates. By the late GzEo. WATSON 
Buck, M.1.C.E. Third Edition, revised by his Son, J. H. WATSON 
Buck, M.I.C.E. ; and with the addition of Description to Dia- 
grams for Facilitating the Construction of Oblique Bridges, by 
W. H. BARLow,M.1.C.E. Royal 8vo, 12s. cloth. 


‘* The standard text book for all engineers regarding skew arches.” —Exgineer. 


Oblique Arches. 
A PRACTICAL TREATISE ON THE CONSTRUCTION of 
OBLIQUE ARCHES. By JoHN Harr. 3rd Ed. Imp. 8vo, 8s.cloth. 
Bowler Construction. 


THE MECHANICAL ENGINEER’S OFFICE BOOK: 
Boiler Construction. By NELSON FOoLey, Cardiff, late Assistant 
Manager Palmer’s Engine Works, Jarrow. With 29 full-page 
Lithographic Diagrams, Folio, 21s. half-bound. 


Locomotwve-Engine Driving. 
LOCOMOTIVE-ENGINE DRIVING; a Practical Manual for 
Engineers in charge of Locomotive Engines. By MICHAEL 
REYNOLDS, M.S.E. Sixth Edition. Including A KEY TO THE 
LOCOMOTIVE ENGINE. With Illustrations, Cr. 8vo, 45.6d. cl. 
‘‘ Mr. Reynolds has supplied a want, and has supplied it well.”—Zzgineer. 
The Engineer, Fireman, and Engine-Boy. 
THE MODEL LOCOMOTIVE ENGINEER, FIREMAN, 
AND ENGINE-BOY. By M. REYNOLDs. Crown 8vo, 4s. 6d. 


Stationary Engine Driving. 

STATIONARY ENGINE DRIVING. A Practical Manual for 
Engineers in Charge of Stationary Engines. By MICHAEL REY- 
NOLDS. Second Edition, Revised and Enlarged. With Plates and 
Woodcuts. Crown 8vo, 4s. 6d. cloth. 

Engine-Driving Life. 
ENGINE-DRIVING LIFE; or Stirring Adventtres and Inci- 
dents in the Lives of Locomotive Engine-Drivers. By MICHAEL 
REYNOLDS, Eighth Thousand. Crown 8vo, 2s. cloth. 

Continuous Railway Brakes. 


CONTINUOUS RAILWAY BRAKES. A Practical Treatise on 
the several Systems in Use in the United Kingdom ; their Construc- 
tion and Performance. With copious Illustrations and numerous 
Tables. By MICHAEL REYNOLDS, Large Crown 8vo, 9s. cloth. 
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Construction of Tron Beams, Pillars, &e. 
IRON AND HEAT ; exhibiting the Principles concerned in the 
construction of Iron Beams, Pillars, and Bridge Girders, and the 
Action of Heat in the Smelting Furnace. By J. ARMouR, C.E. 35. 

five Engineering. 

FIRES, FIRE-ENGINES, AND FIRE BRIGADES. With 
a History of Fire-Engines, their Construction, Use, and Manage- 
ment ; Remarks on Fire-Proof Buildings, and the Preservation of 
Life from Fire; Statistics of the Fire Appliances in English 
Towns ; Foreign Fire Systems ; Hints on Fire Brigades, &c., &c. 
By CHARLES F.. T. YouNG, C.E, Demy 8vo, 1/. 4s. cloth. 


Lrigonometrical Surveying. 


AN OUTLINE OF THE METHOD OF CONDUCTING A 
TRIGONOMETRICAL SURVEY, for the Formation of Geo- 
graphical and Topographical Maps and Plans, Military Recon- 
naissance, Levelling, &c., with the most useful Problems in Geodesy. 
and Practical Astronomy. By LIEUT.-GEN. FROME, R.E., late In- 
spector-General of Fortifications. Fourth Edition, Enlarged, and 
partly Re-written. By CAPTAIN CHARLES WARREN, R.E. With 
19 Plates and 115 Woodcuts, royal 8vo, 16s. cloth. 


Tables of Curves. 


TABLES OF TANGENTIAL ANGLES and MULTIPLES 
for setting out Curves from 5 to 200 Radius. By ALEXANDER 
BEAZELEY, M., Inst. C.E. ird Edition. Printed on 48 Cards, 
and sold in a cloth box, waistcoat-pocket size, 3s. 6d. 
* Each table is printed ona small card, which, being placed on the theodolite, leaves 
the hands free to manipulate the instrument.” —Ezzginzeer. 
** Very handy ; a man may know that all his day’s work must fall 6n two of these 
cards, which he puts into his own card-case, and leaves the rest behind.”— 
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PIONEER ENGINEERING. A Treatise on the Engineering 
Operations connected with the Settlement of Waste Lands in New 
Countries. By Epwarp Dosson, A.I.C.E. With Plates and 
Wood Engravings. Revised Edition. 12mo, 5s. cloth. 


“A workmanlike production, and one without possession of which no man should 
start to encounter the duties of a pioneer engineer.” —A theneum. 


Engineering Fieldwork. 
THE PRACTICE OF ENGINEERING FIELDWORK, 
applied to Land and Hydraulic, Hydrographic, and Submarine 
Surveying and Levelling. Second Edition, revised, with consider- 
able additions, anda Supplement on WATERWORKS, SEWERS, 
SEWAGE, and IRRIGATION. By W. Davis HASKOLL, C.E. 
Numerous folding Plates. In1 Vol., demy 8vo, 17, 5s., cl. boards, 


Large Tunnel Shafts. 
THE CONSTRUCTION OF LARGE TUNNEL SHAFTS, 
By J. H. Watson Buck, M. Inst. C.E., &c, Illustrated with Fold- 
ing Plates. Royal 8vo, 12s. cloth. 

‘* Many of the methods given are of extreme practical value to the mason, and the 
observations on the form of arch, the rules for ordering the stone, and the construc- 
tion of the templates, will be found of considerable use. We commend the book to 
the profession, and to all who have to build similar shafts.” —Buzlding News. 
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Survey Practice. 
AID TO SURVEY PRACTICE: for Reference in Surveying, 
Levelling, Setting-out and in Route Surveys of Travellers by Land 
and Sea. With Tables, Illustrations, and Records. By Lowis 
D’A. Jackson, A.-M.I.C.E. Author of ‘‘ Hydraulic Manual and 


Statistics,” &c. Large crown 8vo, 12s. 6d., cloth. 
‘‘Mr. Jackson has had much and varied experience in field work and some know- 
ledge of bookmaking, and he has utilised both these acquirements with a very useful 
result. The volume covers the ground it occupies very thoroughly.” —Zugineering. 


Sanitary Work. 
SANITARY WORK IN THE SMALLER TOWNS AND 
IN VILLAGES. Comprising :—1. Some of the more Common 
Forms of Nuisance and their Remedies ; 2. Drainage; 3. Water 
Supply. By Cuas. SLacG, Assoc. M. Inst. C.E. Second Edition, 
Revised and Enlarged. 35. 6d., cloth boards. 


“This book contains all that such a treatise can be expected to contain, and is 
sound and trustworthy in every particular.” —Buzlder. 


Gas and Gasworks. 
THE CONSTRUCTION OF GASWORKS AND THE 
MANUFACTURE AND DISTRIBUTION OF COAL-GAS. 
Originally written by S. HuGHEs, C.E. Sixth Edition. Re-written 
and enlarged, by W. RICHARDS, C.E. 12mo, 5s. cloth. 


Waterworks for Crties and Towns. 
WATERWORKS for the SUPPLY of CITIES and TOWNS, 
with a Description of the Principal Geological Formations of Eng- 
land as influencing Supplies of Water. By S. HUGHES. 45. 6d. cloth. 


Coal and Speed Tables. 


POCKET BOOK OF COAL AND SPEED TABLES: for 
Engineers and Steam-Users. By NELSON FOoLeEy, Author of 
‘* Boiler Construction.” [Nearly ready. 


Fuels and their Economy. 
FUEL, its Combustion and Economy ; consisting of an Abridg- 
ment of ‘*A Treatise on the Combustion of Coal and the Prevention 
of Smoke.” By C. W. Wi .tams, A.I.C.E. With extensive 
additions on Recent Practice in the Combustion and Economy of 
Fuel—Coal, Coke, Wood, Peat, Petroleum, &c.; by D. KIn- 
NEAR CLARK, M. Inst. C.E. Second Edition. 45. cloth. 


‘* Students should buy the book and read it, as one of the most complete and satis- 
factory treatises on the combustion and economy of fuel to be had.” —Azgineer. 


Roads and Streets. 


THE CONSTRUCTION OF ROADS AND STREETS. In 
Two Parts. I. The Art of Constructing Common Roads. By 
HENRY LAw, C.E. Revised and Condensed. II. Recent 
Practice in the Construction of Roads and Streets: including 
Pavements of Stone, Wood, and Asphalte. By D. KINNEAR 
CLARK, M. Inst. C.E. Second Edit., revised. 12mo, 55. cloth. 


‘* A book which every borough surveyor and engineer must possess, and of consi- 
erable service to architects, builders, and property owners.”—Bzuilding News. 
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Locomotives. 


LOCOMOTIVE ENGINES, A Rudimentary Treatise on. Com- 
prising an Historical Sketch and Description of the Locomotive 
Engine. By G. D. DEMPsey, C.E. With large additions treat- 
ing of the MopERN LocoMoTivE, by D. KINNEAR CLARK, 
M. Inst. C.E. With Illustrations, 12mo. 3s. 6d., cloth boards. 


‘The student cannot fail to profit largely by adopting this as his preliminary text- 
book.” —Jron and Coal Trades Review. 


field-Book for Engineers. 


THE ENGINEER’S, MINING SURVEYOR’S, and CON- 
TRACTOR’S FIELD-BOOK. By W. Davis HASKOLL, C.E. 
Consisting of a Series of Tables, with Rules, Explanations of 
Systems, and Use of Theodolite for Traverse Surveying and Plotting 
the Work with minute accuracy by means of Straight Edge and Set 
Square only; Levelling with the Theodolite, Casting out and Re- 
ducing Levels to Datum, and Plotting Sections in the ordinary 
manner; Setting out Curves with the Theodolite by Tangential 
Angles and Multiples with Right and Left-hand Readings of the 
Instrument; Setting out Curves without Theodolite on the System 
of Tangential Angles by Sets of Tangents and Offsets; and Earth- 
work Tables to 80 feet deep, calculated for every 6 inches in depth. 
With numerous Woodcuts. 4th Edition, enlarged. Cr. 8vo.12s. cloth. 
‘©The book is very handy, and the author might have added that the separate tables 


of sines and tangents to every minute will make it useful for many other purposes, the 
genuine traverse tables existing all the same.” —A sheneum. 


Earthwork, Measurement and Calculation of. 


A MANUAL on EARTHWORK. By AteEx. J. S. GRAHAM, 
C.E. With numerous Diagrams. 18mo, 25, 6d. cloth. 

*€ As a really handy book for reference, we know of no work equal to it; and the 
railway engineers and others employed in the measurement and calculation of earth- 
work will find a great amount of practical information very admirably arranged, and 
available for general or rough estimates, as well as for the more exact calculations 
required in the engineers’ contractor’s offices,” —Artizan. 


Drawing for Engineers. 
THE WORKMAN’S MANUAL OF ENGINEERING 
DRAWING. By JoHN Maxton, Instructor in Engineering 
Drawing, Royal Naval College, Greenwich, formerly of R.S. N.A., 
South Kensington. Fifth Edition, carefully revised. With upwards 
of 300 Plates and Diagrams, 12mo, cloth, strongly bound, 4s. 


** A copy of it should be kept for reference in every drawing office.” —Engincering. 
‘* Indispensable for teachers of engineering drawing.” —Mechanics’ Magazine, 


Weales Dictionary of Terms. 
A DICTIONARY of TERMS used in ARCHITECTURE, 
BUILDING, ENGINEERING, MINING, METALLURGY, 
ARCHAOLOGY, the FINE ARTS, &c. By JOHN WEALE, 
Fifth Edition, revised by ROBERT HUNT, F.R.S., Keeper of Mining 
Records, Editor of ‘‘ Ure’s Dictionary of Arts.” I2mo, 6s, cl. bds, 
‘© The best small technological dictionary in the language.”—A rchztect. 
‘‘' The absolute accuracy of a work of this character can only be judged of after 
extensive consultation, and from our examination it appears very correct and very 
complete.”"—Mining Fournal, 
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MINING, METALLURGY, ETC. 
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Metatliferous Mining. 


BRITISH MINING. A Treatise on the History, Discovery, 
Practical Development, and Future Prospects of Metalliferous 
Mines in the United Kingdom. By Rosert Hunt, F.R.S., 
Keeper of Mining Records; Editor of ‘* Ure’s Dictionary of Arts, 
Manufactures, and Mines,” &c. Upwards of 950 pages, with 230 
Illustrations. Super royal 8vo. £3 3s. cloth. [Hust published. 
_ ‘“A sound, business-like collection of interesting facts. . . . The amount of 
information Mr. Hunt has brought together is enormous. . . . The volume 


appears likely to convey more instruction upon the subject than any work hitherto 
published.” —Atintnge Fournal. 


Coal and Tron. 


THE COAL AND IRON INDUSTRIES OF THE UNITED 
KINGDOM : comprising a Description of the Coal Fields, and of 
the Principal Seams of Coal, with returns of their Produce and its 
Distribution, and Analyses of Special Varieties. Also, an Account 
of the occurrence of Iron Ores in Veins or Seams; Analyses of 
each Variety ; and a History of the Rise and Progress of Pig Iron 
Manufacture since the year 1740, exhibiting the economies intro- 
duced in the Blast Furnaces for its Production and Improvement. 
By RICHARD MEADE, Assistant Keeper of Mining Records. With 
Maps of the Coal Fields and Ironstone Deposits of the United 
Kingdom. 8vo., £1 8s. cloth. 


Metalliferous Minerals and Mining. 

- A TREATISE ON METALLIFEROUS MINERALS AND 
MINING. By D. C. DaAviss, F.G.S. With Numerous Wood 
Engravings. Second Edition, revised. Cr. 8vo, 125. 6d. cloth. 

“‘ Without question, the most exhaustive and the most practically useful work we 
have seen ; the amount of information given is enormous, and it is given concisely 
and intelligibly.”—Jlinxing Yournal. 


Earthy Minerals and Mining. : 
EARTHY AND OTHER MINERALS, AND MINING, 
By D. C. Davirs, F.G.S. Uniform with, and forming a com- 
panion volume to, the same Author’s ‘‘ Metalliferous Minerals and 
Mining.” With numerous Illustrations, [Nearly ready. 


Slate and Slate*Quarrying. 
A TREATISE ON SLATE AND SLATE QUARRYING, 
Scientific, Practical, and Commercial. By D. C. DAviEs, F.G.S. 
Illustrated. Second Edition, revised. 35. 6d. cloth. 


Metallurgy of Lron. 
A TREATISE ON THE METALLURGY OF IRON: con- 
taining Outlines of the History of Iron Manufacture, Methods of 
Assay, and Analyses of Iron Ores, Processes of Manufacture of 
Iron and Steel, &c. By H. BAUVERMAN, F.G.S. Fifth Edition, 
Revised and Enlarged, Illustrated. 55. 6¢., cloth, 
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Mining, Surveying and Valuing. 
THE MINERAL SURVEYOR AND VALUER’S COM- 
PLETE GUIDE, comprising a Treatise on Improved Mining 
Surveying, with new Traverse Tables; and Descriptions of Im- 
proved Instruments ; also an Exposition of the Correct Principles 
of Laying out and Valuing Home and Foreign Iron and Coal 
Mineral Properties. By WILLIAM LINTERN, Mining and Civil 
Engineer. With four Plates of Diagrams, Plans, &c. 12mo, 4s. cloth. 


*,.* Also, bound with THoMAN’s TaBLEs, 75. 6d. (See page 20.) 


Coal and Coal Mining. 


COAL AND COAL MINING. By Warincton W. SMYTH, 
M.A., F.R.S., &c., Chief Inspector of the Mines of the Crown. 
Fifth edition, revised. 4s. cloth. 

‘‘Every portion of the volume appears to have been prepared with much care, and 
as an outline is given of every known coal-field in this and other countries, as well as 
of the two principal methods of working, the book will doubtless interest a very 
large number of readers.” —Wining Fournal, 


Underground Pumping Machinery. 

MINE DRAINAGE; being a Complete and Practical Treatise 
on Direct-Acting Underground Steam Pumping Machinery, with 
a Description of a large number of the best known Engines, their 
General Utility and the Special Sphere of their Action, the Mode 
of their Application, and their merits compared with other forms of 
Pumping Machinery. By STEPHEN MICHELL. $vo, 15s. cloth. 


anual of Mining Tools. 
MINING TOOLS. By W. Morcans. ‘Text, t2mo, 3s. Atlas 
of 235 Illustrations, 4to, 6s. Together, 9s. cloth. 
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Pocket Book for Naval Architects & Shipbuilders. 


THE NAVAL ARCHITECT’S AND SHIPBUILDER’S 
POCKET BOOK OF FORMULA, RULES, AND TABLES 
AND MARINE ENGINEER’S AND SURVEYOR’S HANDY 
BOOK OF REFERENCE. By Clement Mackrow, M. Inst. 
N. A., Naval Draughtsman. Second Edition, revised. With 
numerous Diagrams. Fcap., 12s. 6d., strongly bound in leather. 
‘‘ Should be used by all who are engaged in the construction or design of vessels.” 
—Eugineer. 
“Mr. Mackrow has compressed an extraordinary amount of information into this 
useful volume.”— Atheneum. 


Pocket-Book for Marine Engineers. 
A POCKET-BOOK OF USEFUL TABLES AND FOR- 
MUL FOR MARINE ENGINEERS. By FRANK PROCTOR, 
A.LN.A. Third Edition. Royal 32mo, leather, gilt edges, 45. 
‘<A most useful companion to all marine engineers.” —Unzted Service Gazette. 
“‘Scarcely anything required by a naval engineer appears to have been for- 
gotten.”—J7on, 
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Gale Iron Ship-Building. 


ON IRON SHIP-BUILDING; with Practical Examples and 
Details. By JOHN GRANTHAM, M. Inst. C.E., &c. Fifth Edition. 
40 Plates. Imp. 4to, bds., with separate Text, 2/, 2s, complete. 


Light-FLouses. 

EUROPEAN LIGHT-HOUSE SYSTEMS ; being a Report of 
a Tour of Inspection made in 1873. By Major GrEorGE H. 
ELLioT, Corps of Engineers, U.S.A. Illustrated by 51 En- 
gravings and 31 Woodcuts in the Text. 8vo, 21s. cloth. 


Storms. 
STORMS: their Nature, Classification, and Laws, with the 
Means of Predicting them by their Embodiments, the Clouds. 
By WILLIAM BLAsIuUSs, Crown 8vo, 10s. 6d. cloth boards. 


Rudimentary Navigation, 
THE SAILOR’S SEA-BOOK: a Rudimentary Treatise on Navi- 
gation. By JAMES GREENWOOD, B.A. New and enlarged edition, 
By W. H. Rosser. 12mo, 3s. cloth boards. 


Mathematical and Nautical Tables. 


MATHEMATICAL TABLES, for Trigonometrical, Astronomical, 
and Nautical Calculations; to which is prefixed a Treatise on 
Logarithms. _By HENRy LAw, C.E. Together with a Series of 
Tables for Navigation and Nautical Astronomy. By Professor 
J. R. Younc. New Edition. 12mo, 4s. cloth boards. 


Navigation (Practical), with Tables. 
PRACTICAL NAVIGATION : consisting of the Sailor’s Sea- 
Book, by JAMES GREENWOOD and W. H. ROossER ; together 
with the requisite Mathematical and Nautical Tables for the Work- 
ing of the Problems. By HEnry Law, C.E., and Professor 
J. R. Young, Illustrated. 12mo, 7s, strongly half-bound in leather. 


WEALE’S RUDIMENTARY SERIES. 
The following books in Naval Architecture, etc., are published in the 
above series. 

NAVIGATION anp NAUTICAL ASTRONOMY IN THEORY 
AND PRACTICE. By Professor J. R. Younc. New Edition. 
Including the Requisite Elements from the Nautical Almanac for 
Working the Problems, 12mo, 2s. 6d. cloth. 

MASTING, MAST-MAKING, AND RIGGING OF SHIPS. By 
ROBERT KIPPING, N.A. Fifteenth Edition. 12mo, 2s. 6d. cloth. 

SAILS AND SAIL-MAKING. Tenth Edition, enlarged. By 
ROBERT KIppiING, N.A._ Illustrated. 12mo, 3s. cloth boards. 

NAVAL ARCHITECTURE. By JAmEs PEAKE, Fifth Edition, 
with Plates and Diagrams. 1I2mo, 4s, cloth boards, 

MARINE ENGINES, AND STEAM VESSELS. By RosBert 
Murray, C,E, Eighth Edition. [lx preparation. 
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ARCHITECTURE, BUILDING, ETC. 


Construction. See 
THE SCIENCE of BUILDING: An Elementary Treatise on 
the Principles of Construction. By E. WyNDHAM TARN, M.A. 
Second Edition, revised, with 58 Engravings, price 7s. 6d. 


‘* A very valuable book, which we strongly recommend to all students.” Builder, 
** No architectural student should be without this hand-book.”—A rchitect. 


Czvil and Ecclesiastical Building. 
A BOOK ON BUILDING, CIVIL AND ECCLESIASTICAL, 
including CHURCH RESTORATION. By Sir EDMUND BECKETT, 
Bart., LL.D., Q.C., F.R.A.S. 12mo, 5s. cloth boards. 


**A book which is always amusing and nearly always instructive. Weare able 
very cordially to recommend all persons to read it for themselves, ”—T77mes. 


Villa Architecture. 
A HANDY BOOK of VILLA ARCHITECTURE; being a 
Series of Designs for Villa Residences in various Styles. With 
Outline Specifications and Estimates, By C. WICKES, Architect. 
30 Plates, 4to, half morocco, gilt edges, 1/. Is. 
*.* An Enlarged Edition, with 61 Plates, 2/, 2s, half morocco, 


Useful Text-Book for Architects. 


THE ARCHITECT’S GUIDE: A Text-book for Architects, 
Clerks of Works, &c. By F, RoGrErs, Cr. 8vo, 6s, 


Lhe Young Architet’s Book. 
HINTS TO YOUNG ARCHITECTS. By G. WIGHTWIcK. 
New Edition. By G. H. GUILLAUME. 12mo, cloth, 45. 


“Will be found an acquisition to pupils, and a copy ought to be considered as 
necessary a purchase as a box of instruments.”""—A rchitect. 


Drawing for Builders and Students. 
PRACTICAL RULES ON DRAWING for the OPERATIVE 
BUILDER and YOUNG STUDENT in ARCHITECTURE. 
By GEORGE PyNE. With 14 Plates, qto, 75. 6d. boards, 


Bowler and Factory Chimneys. 
BOILER AND FACTORY CHIMNEYS ; their Draught-power 
and Stability, with a chapter on Lightning Conductors, By ROBERT 
WILtson, C.E. Crown 8vo, 3s. 6@. cloth. 


Builder's and Contractor's Price Book. 
LOCKWOOD & CO.’S BUILDER’S AND CONTRACTOR’S 
PRICE BOOK, containing the latest prices of all kinds of Builders’ 
Materials and Labour, &c. Revised by F. T. W. MILLER, 
A.R.IL.B.A. Half-bound, 45. 


Stone-working Machinery. 
STONE-WORKING MACHINERY, and the Rapid and Eco- 
nomical Conversion of Stone. With Hints on the Arrangement 
and Management of Stone Works. By M. Powis BALE, M.I.M.E., 
A,M.1,C.E. [Nearly reaay. 


14 WORKS IN ARCHITECTURE, BUILDING, ETC., 








Taylor and Cresy's Rome. 
THE ARCHITECTURAL ANTIQUITIES OF ROME, By 
the late G. L. TAYLor, Esq., F.S.A., and EDWARD CREsy, Esa. 
New Edition, Edited by the Rev. ALEXANDER TaYLor, M.A. (son 
of the late G. L. Taylor, Esq.) This is the only book which gives 
on a large scale, and with the precision of architectural measure- 
ment, the principal Monuments of Ancient Rome in plan, elevation, 
and detail. Large folio, with 130 Plates, half-bound, 3/. 35. 

*,* Originally published in two volumes, folio, at 18/, 185, 


Vitruvius Architecture. 
THE ARCHITECTURE ‘OF MARCUS 2v2ihvau.G 
POLLIO. Translated by JosEPH GWILT, F.S.A., F.R.A.S, 
Numerous Plates, 12mo, cloth limp, 55. 


Ancient Architecture. 
RUDIMENTARY ARCHITECTURE (ANCIENT); com: 
prising VITRUVIUS, translated by JosEPH GwiILT, F.S.A., 
&c., with 23 fine plates; and GRECIAN ARCHITECTURE, 
By the EARL of ABERDEEN ; 12mo, 6s., half-bound. 

** The only edition of VITRUVIUS procurable at a moderate price. 


Modern Architecture. 
RUDIMENTARY ARCHITECTURE (MODERN); com- 
prising THE ORDERS OF ARCHITECTURE, By W. H. 
LEEDS, Esq. ; The STYLES of ARCHITECTURE of VARIOUS 
COUNTRIES. By T. TaLBoT Bury; and The PRINCIPLES 
of DESIGN in ARCHITECTURE. By E. L, GARBETT, 
Numerous illustrations, 12mo, 6s. half-bound, 


Cruel Architecture. 
THE DECORATIVE PART of CIVIL ARCHITECTURE, 
By Sir W1LL1Am CHAMBERS, F.R.S, With Illustrations, Notes, 
and an Examination of Grecian Architecture. By JOSEPH GWILT, 
F.S.A. Edited by W. H. LEEpDs. 66 Plates, 4to, 215, 


Flouse Painting. 
HOUSE PAINTING, GRAINING, MARBLING, AND 
SIGN WRITING: a Practical Manual of. With 9 Coloured 
Plates of Woods and Marbles, and nearly 150 Wood Engravings. 
By Exits A. DAvIDSON, Third Edition, Revised. r2mo, 6s. cloth. 


Plumbing. 


PLUMBING; aText-book to the Practice of the Art or Craft of the 
Plumber. With chapters upon House-drainage, embodying the 
latest Improvements. By W. P. BUCHAN, Sanitary Engineer. 
Fourth Edition, Revised, with 330 illustrations. r2mo, 4s. cloth, 


Fomts used in Building, Engineering, Se. 
THE JOINTS MADE AND USED BY BUILDERS in the 
construction of various kinds of Engineering and Architectural 
works, with especial reference to those wrought by artificers in 
erecting and finishing Habitable Structures. By W. J. CurRIsty, 
Architect. With 160 Illustrations, 12mo, 3s. 6@ cloth boards, 


PUBLISHED BY CROSBY LOCKWOOD & CO. 15 
flandbook of Specifications. 


THE HANDBOOK OF SPECIFICATIONS ; or, Practical 
Guide to the Architect, Engineer, Surveyor, and Builder, in drawing 
up Specifications and Contracts for Works and Constructions. 
Illustrated by Precedents of Buildings actually executed by eminent 
Architects and Engineers. By Professor THomas L. DONALD- 
SON, M.I.B.A. New Edition; in One large volume, 8vo, with 


upwards of 1000 pages of text, and 33 Plates, cloth, 1/7, 115. 6d. 
‘In this work forty-four specifications of executed works are given. . . . Donald- 
son’s Handbook of Specifications must be bought by all architects.” —Builder. 


Spectjications for Practical Architecture. 
SPECIFICATIONS FOR PRACTICAL ARCHITECTURE: 
A Guide to the Architect, Engineer, Surveyor, and Builder ; with 
an Essay on the Structure and Science of Modern Buildings. By 
FREDERICK RoGers, Architect. 8vo, 15s. cloth. 
*,* A volume of specifications ofa practical character being greatly required, and the 


old standard work of Alfred Bartholomew being out of print, the author, on the basis 
of that work, has produced the above.—L.xtract from Preface, 


Designing, Measuring, and Valuing. 
THE STUDENT’S GUIDE to the PRACTICE of MEA. 
SURINGand VALUING ARTIFICERS’ WORKS; containing 
Directions tor taking Dimensions, Abstracting the same, and bringing 
the Quantities into Bill, with Tables of Constants, and copious 
Memoranda for the Valuation of Labour and Materials in the re- 
spective Trades of Bricklayer and Slater, Carpenter and Joiner, 
Painter and Glazier, Paperhanger, &c. With § Plates and 63 Wood- 
cuts. Originally edited by EDWARD Dosson, Architect. Fifth 
Edition, Revised, with considerable Additions on Mensuration and 
Construction, and a new chapter on Dilapidations, Repairs, and 
Contracts. By E. WYNDHAM TARN, M.A. 9s. [Sust published. 


‘* The most complete treatise on the principles of measuring and valuing artificers 
work that has yet been published.” —Auzlding News. 


Beaton’s Pocket Estimator. 


THE POCKET ESTIMATOR FOR THE BUILDING 
TRADES, being an easy method of estimating the various parts 
of a Building collectively, more especially applied to Carpenters’ 
and Joiners’ work. By A. C. BEATON. Second Edition. 
Waistcoat-pocket size. Is. 6d, 


Leaton’s Builders and Surveyors Technical Guide. 
THE POCKET TECHNICAL GUIDE AND MEASURER 
FOR BUILDERS AND SURVEYORS: containing an Expla- 
nation of the Terms used in Building Construction, Directions for 
Measuring Work, Useful Memoranda, &c. By A. C. BEATON, Is. 6d, 


The Fouse-Owner's Estimator. 
THE HOUSE-OWNER’S ESTIMATOR; or, What will it 
Cost to Build, Alter, or Repair? A Price-Book for Unprofes- 
sional People, Architectural Surveyors, Builders, &c. By the late 
JaMEs D. SIMON. Edited by F. T. W. MILLER, A.R.I.B.A. 
Third Edition, Revised. Crown 8vo, 35. 6¢., cloth. 


‘‘In two years it will repay its cost a hundréd times over.” —Fe/d. 
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CARPENTRY, TIMBER, ETC. 


Tredgola’s Carpentry, new and cheaper Edition. 
THE ELEMENTARY PRINCIPLES OF CARPENTRY : 
a Treatise on the Pressure and Equilibrium of Timber Framing, the 
Resistance of Timber, and the Construction of Floors, Arches, 
Bridges, Roofs, Uniting Iron and Stone with Timber, &c. ‘To which 
is added an Essay on the Nature and Properties of Timber, &c., 
with Descriptions of the Kinds of Wood used in Building ; also 
numerous Tables of the Scantlings of Timber for different purposes, 
the Specific Gravities of Materials, &. By THOMAS TREDGOLD, 
C.E. Edited by PETER BARLOW, F.R.S, Fifth Edition, cor- 
rected and enlarged. With 64 Plates, Portrait of the Author, and 
Woodcuts. 4to, published at 27. 25,, reduced to 17, 55. cloth. 
**A work whose monumental excellence must commend it wherever skilful car- 


pentry is concerned, The Author’s principles are rather confirmed than impaired by 
time. The additional plates are of great intrinsic value.” —Buzlding News. 


Grandy's Timber Tables: 
THE TIMBER IMPORTER’S, TIMBER MERCHANT'S, 
& BUILDER’S STANDARD GUIDE. By R. E, GRanpy, 
2nd Edition. Carefully revised and corrected. 12mo, 35. 6d. cloth. 
‘* Everything it pretends to be: built up gradually, it leads one from a forest to a 
treenail, and throws in, as a makeweight, a host of material concerning bricks, columns, 
cisterns, &c.—all that the class to whom it appeals requires."—Euglish Mechantc. 


Timber Freight Book. 
THE TIMBER IMPORTERS’ AND SHIPOWNERS’ 
FREIGHT BOOK: Being a Comprehensive Series of Tables for 
the Use of Timber Importers, Captains of Ships, Shipbrokers, 
Builders, and Others. By W. RICHARDSON. Crown 8vo, 6s, 


Tables for Packing-Case Makers. 
PACKING-CASE TABLES ; showing the number of Superficial 
Feet in Boxes or Packing-Cases, from six inches square and 
upwards. By W. RicHARDSON. Oblong 4to, 3s. 6d. cloth, 

© Invaluable labour-savin g tables.” —Jronmonger. 

Carriage Building, Se. 
COACH BUILDING: A Practical Treatise, Historical and 
Descriptive, containing full information of the various Trades and 
Processes involved, with Hints on the proper keeping of Carriages, 
&c. 57 Illustrations. By JAMES W. BURGESS, 1I2mo, 3s. cloth, 


Florton’s Measurer. 
THE COMPLETE MEASURER; setting forth the Measure- 
ment of Boards, Glass, &c.; Unequal-sided, Square-sided, Oc- 
tagonal-sided, Round Timber and Stone, and Standing Timber. 
Also a Table showing the solidity of hewn or eight-sided timber, 
or of any octagonal-sided column. By RicHARD HoRTON, 
Fourth Edit. With Additions, 12mo, strongly bound in leather, 55, 

Florton's Underwood and Woodland Tables. 
TABLES FOR PLANTING AND VALUING UNDER: 
WOOD AND WOODLAND ; also Lineal, Superficial, Cubical, 
and Decimal Tables, &c, By R. HORTON, 12mo, 25, leather. 
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Nicholson’s Carpenter's Guide. 
THE CARPENTER’S NEW GUIDE; or, BOOK of LINES 
for CARPENTERS: comprising all the Elementary Principles 
essential for acquiring a knowledge of Carpentry. Founded on the 
late PETER NICHOLSON’Ss standard work. A new Edition, revised 
by ARTHUR ASHPITEL, F.S.A., together with Practical Rules on 
Drawing, by GEORGE PYNE. With 74 Plates, ato, 1/. 1s. cloth 


Dowsing’s Timber Merchant's Companion. 

THE TIMBER MERCHANT’S AND BUILDER’S COM- 
PANION ; containing New and Copious Tables of the Reduced 
Weight and Measurement of Deals and Battens, of all sizes, from 
One to a Thousand Pieces, also the relative Price that each size 
bears per Lineal Foot to any given Price per Petersburgh Standard 
Hundred, &c., &c. Also a variety of other valuable information. 
By W. Dowsinc. Third Edition. Crown 8vo, 35. 


Practical Timber Merchant. 


THE PRACTICAL TIMBER MERCHANT, being a Guide 
for the use of Building Contractors, Surveyors, Builders, &c., 
comprising useful Tables for all purposes connected with the 
Timber Trade, Essay on the Strength of Timber, Remarks on the 
Growth of Timber, &c. By W. RICHARDSON. Fcap. 8vo, 35. 6d. cl. 





Woodworking Machinery. 


WOODWORKING MACHINERY ; its Rise, Progress, and 
Construction. With Hints on the Management of Saw Mills and 
the Economical Conversion of Timber. Illustrated with Examples 
of Recent Designs by leading English, French, and American 
Engineers. By M. PowIs BALE, M.1.M.E. Crown 8vo, 12s. 6d. cl. 


“*Mr. Bale is evidently an expert on the subject, and he has collected so much 
information that his book is all-sufficient for builders and others engaged in the con- 
version of timber.” —A rchitect. 

‘“The most comprehensive compendium of wood-working machinery we have 
seen. ‘The author isa thorough master of his subject.” —Buz/ding News. 


Saw Mills, 


SAW MILLS, THEIR ARRANGEMENT AND MANAGE: 
MENT, AND THE . ECONOMICAL CONVERSION: OF 
TIMBER. (Being a Companion Volume to ‘* Woodworking 
Machinery.”) By M. Powis BALE, M.I.M.E. With numerous 
Illustrations. Crown 8vo, Ios, 6d., cloth. 


‘« The author is favourably known by his former work on ‘Woodworking Machi- 
nery,’ of which we were able to speak approvingly. ‘This is a companion volume, 
in which the admznistraiion of a large sawing establishment is discussed, and the 
subject examined from a financial standpoint. Hence the size, shape, order, and 
disposition of saw-mills and the like are gone into in detail, and the course of the 
timber is traced from its reception to its delivery in its converted state. We could 
not desire a more complete or practical treatise.” —Buzlder. 

“‘We highly recommend Mr. Bale’s work to the attention and perusal of all those 
who are engaged in the art of wood conversion, or who are about building or re 
modelling saw-mills on improved principles.” —Building News. 

‘Will be found of much value by that special class of readers for whose informa- 
tion it is designed. We have pleasure in recommending the book to those about to 
construct or to manage saw-mills.”—A thence. 

Cc 
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Engineer's Reference Book. 


THE WORKS MANAGERS’ HANDBOOK, For Engineers, 
Millwrights, and Boiler Makers; Tool Makers, Machinists, and 
Metal Workers ; Iron and Brassfounders, &c. By W. S. HUTTON, 
Civil and Mechanical Engineer. Medium 8vo, about 400 pages, 
price 12s. 6d¢., strongly bound. [Zn preparation. 


Mechanic's Workshop Companion. 
THE OPERATIVE MECHANIC’S WORKSHOP COM- 
PANION, and THE SCIENTIFIC GENTLEMAN’S PRAC- 
TICAL ASSISTANT. By W. TEMPLETON. 13th Edit., with 
Mechanical Tables for Operative Smiths, Millwrights, Engineers, 


&c. ; and an Extensive Table of Powers and Roots, 12mo, 5s. bound. 

‘* Admirably adapted to the wants of a very large class. It has met with great 
success in the engineering workshop, as we can testify ; andthere are a great many 
men who, ina great measure, owe their rise in life to this little work.” Building News. 


Engineer's and Machinists Assistant. 
“THE ENGINEER’S, MILLWRIGHT’S, and MACHINIST’S 


PRACTICAL ASSISTANT ; comprising a Collection of Useful 
Tables, Rules, and Data. By WM. TEMPLETON. 18mo, 25. 6d. 


Smeth’s Tables for Mechanics, &c. 
TABLES, MEMORANDA, and CALCULATED RESULTS, 
FOR MECHANICS, ENGINEERS, ARCHITECTS, 
BUILDERS, &c. Selected and arranged by FRANCIS SMITH. 
240 pp. Waistcoat-pocket size, 1s. 6d., limp leather. 


Turning. 
LATHE-WORK : a Practical Treatise on the Tools, Appliances, 
and Processes employed in the Art of Turning. By PAUL N. Has- 
LUCK. Second Edition, thoroughly Revised, with a New Chapter 
on the Screw-cutting Lathe. Crown 8vyo, 5s. cloth. 

lurning. 
THE METAL TURNER’S HANDBOOK. By Pau. N. Has- 
LUCK. With over 100 Cuts. Crown 8vo, Is., cloth. 


** The above forms the first volunte of HASLUCK’s HANDBOOKS ON HANDICRAFTS. 
Other Volumes in preparation. 


Bowler Making. 
THE BOILER-MAKER’S READY RECKONER. With 
Examples of Practical Geometry and Templating, for the use of 
Platers, Smiths, and Riveters. By JOHN CourTNEY, Edited by 
D. K, CLARK, M.I.C.E, 12mo, 9s., half-bd. 

Superficial Measurement. 
THE TRADESMAN’S GUIDE TO SUPERFICIAL MEA- 
SUREMENT. Tables calculated from 1 to 200 inches in length, 
by 1 to 108 inches in breadth, By J. HAWkiNGs. Fep. 3s. 6d. cl. 

Steam Boilers, 


A TREATISE ON STEAM BOILERS: their Strength, Con- 
struction, and Economical Working. By R. WIESON, C.E. 
Fifth Edition, 12mo, 6s., cloth. 

[The best treatise that has ever been published on steam boilers.”—Zngineer, 
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es 


Metrical Units and Systems, &e. 


MODERN METROLOGY: A Manual of the Metrical Units 
and Systems of the present Century. With an Appendix con- 
taining a proposed English System. By Lowis D’A. JAcKson, 
A.-M. Inst. C.E,, Author of ‘‘ Aid to Survey Practice,” &c. 
Large Crown 8vo, 125. 6d. cloth. 


Gregory's Practical Mathematics. 


MATHEMATICS for PRACTICAL MEN ; being a Common- 
place Book of Pure and Mixed Mathematics. Designed chiefly 
for the use of Civil Engineers, Architects, and Surveyors. Part I. 
PuRE MATHEMATICS—comprising Arithmetic, Algebra, Geometry, 
Mensuration, Trigonometry, Conic Sections, Properties of Curves. 
Part II. Mixep MATHEMATICS—comprising Mechanics in general, 
Statics, Dynamics, Hydrostatics, Hydrodynamics, Pneumatics, 
Mechanical Agents, Strength of Materials, &c, By OLINTHUS GRE- 
cory, LL.D., F.R.A.S. Enlarged by H. Law, C.E. 4th Edition, 
revised by Prof. J. R. YouNc. With 13 Plates. 8vo. 1/ 15, cloth. 


Mathematecs as applied to the Constructive Arts. 
A TREATISE ON MATHEMATICS AS APPLIED TO 
THE CONSTRUCTIVE ARTS. Illustrating the various pro- 
cesses of Mathematical Investigation by means of Arithmetical and 
simple Algebraical Equations and Practical Examples, &c. By 
FRANCIS CAMPIN, C.E. 12mo, 3s. 6d. cloth. 


Geometry for the Architect, Engineer, Sc. 
PRACTICAL GEOMETRY, for the Architect, Engineer, and 
Mechanic. By E. W. TARN, M.A. With Appendices on Diagrams 
of Strains and Isometrical projection. Demy 8vo, 9s. cloth. 


Practical Geometry. 


THE GEOMETRY OF COMPASSES, or Problems Resolved 
by the Mere Description of Circles, and the Use of Coloured 
Diagrams and Symbols. By OLIVER ByRNE, Coloured Plates, 
Crown 8vo, 3s. 6d. cloth. 


The Metric System. 


A SERIES OF METRIC TABLES, in which the British 
Standard Measures and Weights are compared with those of the 
Metric System at present in use on the Continent. By C. H. 
DowWLING, C.E. 2nd Edit., revised and enlarged. 8vo, Ios. 6d. cl. 


Lnwood's Tables, greatly enlarged and wmproved. 
TABLES FOR THE PURCHASING of ESTATES, Freehold, 
Copyhold, cr Leasehold; Annuities, Advowsons, &c., and for the 
Renewing of Leases ; also for Valuing Reversionary Estates, De- 
ferred Annuities, &c. By WILLIAM INWOOD. 22nd Edition, with 
Tables of Logarithms for the more Difficult Computations of the 
Interest of Money, &c. By M. FEvorR THOMAN. 12mo. 8s. cloth. 

‘* Those interested in the purchase and sale of estates, and in the adjustment of 
compensation cases, as well as in transactions in annuities, life insurances, &c., will 
find the present edition of eminent service. "—Lugineering. 
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Wetghts, Measures, and Moneys. 
MEASURES, WEIGHTS, and MONEYS of all NATIONS, 
Entirely New Edition, Revised and Enlarged. By W. S. B. 
WooLuousE, F,R.A.S. 12mo, 2s. 6d. cloth boards. 


Compound Interest and Annuzties. 
THEORY of COMPOUND INTEREST and ANNUITIES ; 
with Tables of Logarithms for the more Difficult Computations of 
Interest, Discount, Annuities, &c., in all their Applications and 
Uses for Mercantile and State Purposes. By F&DoR THOMAN, 
of the Société Crédit Mobilier, Paris. 3rd Edit., 12mo, 45. 6d. cl. 


[ron and Metal Trades’ Calculator. 
THE IRON AND METAL TRADES’ COMPANION : 
Being a Calculator containing a Series of Tables upon a new and 
comprehensive plan for expeditiously ascertaining the value of any 
goods bought or sold by weight, from Is. per cwt. to 112s. per 
cwt., and from one farthing per lb. to 1s. per lb. Each Table ex- 
tends from one lb. to100 tons. ByT. DOWNIE. 396 pp., 9s., leather. 


Ivon and Steel. 
IRON AND STEEL: a Work for the Forge, Foundry, 
Factory, and Office. Containing Information for Ironmasters ; 
Civil, Mechanical, and Mining Engineers; Architects, Builders, &c. 
By CHARLES Hoare. Eighth Edit. Oblong 32mo, 6s., leather. 


Comprehensive Weight Calculator. 

THE WEIGHT CALCULATOR, being a Series of Tables 
upon a New and Comprehensive Plan, exhibiting at one Reference 
the exact Value of any Weight from 1lb. to 15 tons, at 300 Pro- 
gressive Rates, from 1 Penny to 168 Shillings per cwt., and con- 
taining 186,000 Direct Answers, which, with their Combinations, 
consisting of a single addition, will afford an aggregate of 10,266,000 
Answers; the whole being calculated and designed to ensure 
Correctness and promote Despatchh By HENRY MHARBEN, 
Accountant. New Edition. Royal 8vo, 1/, 5s., half-bound. 


Comprehensive Discount Guide. 

THE DISCOUNT GUIDE: comprising Tables for the use of 
Merchants, Manufacturers, Ironmongers, and others, by which 
may be ascertained the exact profit arising from any mode of using 
Discounts, either in the Purchase or Sale of Goods, and the method 
of either Altering a Rate of Discount, or Advancing a Price, so as 
to produce, by one operation, a sum that will realise any required 
profit after allowing one or more Discounts: to which are added 
Tables of Profit or Advance from 14 to go per cent., Tables of 
Discount from 14 to 98% per cent., and Tables of Commission, &c., 
from } to 10 per cent. By H. HARBEN, 8yo, IZ. 55., half-bound, 


Mathematical Instruments. 
MATHEMATICAL INSTRUMENTS: Their Construction, 
Adjustment, Testing, and Use; comprising Drawing, Measuring, 
Optical, Surveying, and Astronomical Instruments. By J. F, 
HEATHER, M.A, Enlarged Edition, 12mo, 5s. cloth. 
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SCIENCE AND ART. 


——_—+——. 


Gold and Gold-Working. 


THE GOLDSMITH’S HANDBOOK: containing full instruc- 
tions for the Alloying and Working of Gold. “Including the Art of 
Alloying, Melting, Reducing, Colouring, Collecting and Refining. 
Chemical and Physical Properties of Gold, with a new System of 
Mixing its Alloys; Solders, Enamels, &c. By GEORGE E. GEE, 


Second Edition, enlarged. 12mo, 3s. 6d. cloth. 
‘The best work yet printed on its subject for a reasonable price.” —Yeweller. 
“Essentially a practical manual, well adapted to the wants of amateurs and 
apprentices, containing trustworthy information that only a practical man can 
supply.”—Lxelish Mechanic. 


Sztlver and Silver Working. 
THE SILVERSMITH’S HANDBOOK, containing full In- 
structions for the Alloying and Working of Silver. Including the 
different Modes of Refining and Melting the Metal, its Solders, the 
Preparation of Imitation Alloys, &c. By G. E. GEE. I2mo, 3s. 62. 


“The chief merit of the work is its practical character. The workers in the trade 
will speedily discover its merits when they sit down to study it.”"—xglish Mechanic, 


Hlall-Marking of Jewellery. 

. THE HALL-MARKING OF JEWELLERY PRACTICALLY 
CONSIDERED, comprising an account of all the different Assay 
Towns of the United Kingdom; with the Stamps at present 
employed; also the Laws relating to the Standards and Hall- 
Marks at the various Assay Offices ; and a variety of Practical 
Suggestions concerning the Mixing of Standard Alloys, &c. By 
GEORGE E. GEE, Crown 8vo, 3s. 6d. cloth. 


Llectro-Plating, &’c. 
ELECTRO-PLATING: A Practical Handbook, By J. W. 


UrquuHarT, C.E. Crown 8vo, 5s. cloth. 
‘* Any ordinarily intelligent person may become an adept in electro-deposition 
with a very little science indeed, and this is the book to show the way.”—Buzlder. 


Etlectrotyping, ©. 
ELECTROTYPING: The Reproduction and Multiplication of 
Printing Surfaces and Works of Art by the Electro-deposition of 
Metals. ByJ. W. URQUHART, C.E. Crown 8vo, 5s, cloth. 


‘‘A guide to beginners and those who practise the old and imperfect methods.”—Jvoz. 


Lelectro-P lating. 

ELECTRO-METALLURGY PRACTICALLY TREATED. 
By ALEXANDER WartTT, F.R.S.S.A. Including the Electro- 
Deposition of Copper, Silver, Gold, Brass and Bronze, Platinum, 
Lead, Nickel, Tin, Zinc, Alloys of Metals, Practical Notes, &c., 
&c, Eighth Edition, Revised, including the most recent Pro- 
cesses. I2mo, 3,5. 6d., cloth. 

‘‘From this book both amateur and artisan may learn everything necessary for 


the successful prosecution of electroplating.” —Jron. | . 
‘* A practical treatise for the use of those who desire to work in the art of electro- 


deposition as a business.” —L7elish Mechanic, 
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Dentistry, 
MECHANICAL DENTISTRY. A Practical Treatise on the 
Construction of the various kinds of Artificial Dentures. Com- 
prising also Useful Formule, Tables, and Receipts for Gold 
Plate, Clasps, Solders, etc., etc. By CHARLES HUNTER. Second 
Edition, Revised. With over 100 Engravings. 7s. 6¢., cloth. 


Electricity. 
A MANUAL of ELECTRICITY ; including Galvanism, Mag- 
netism, Diamagnetism, Electro-Dynamics, Magneto-Electricity, and 
the Electric Telegraph. By HENRy M. Noap, Ph.D., F.C.S. 
Fourth Edition, with 500 Woodcuts. 8vo, 17. 4s. cloth. 


‘The accounts given of electricity and galvanism are not only complete in a scientific 
sense, but, which is a rarer thing, are popular and interesting.” —Lancet. 


LText-Book of Electricity. 


THE STUDENT’S TEXT-BOOK OF ELECTRICITY. By 
HENRY M. NoAp, Ph.D., F.R.S., &c. New Edition, Revised. 
With an Introduction and Additional Chapters by W. H. PREECE, 
M.I.C.E., Vice-President of the Society of Telegraph Engineers, 
&c. With 470 Illustrations. Crown 8vo, 12s. 6d. cloth. 
‘We can recommend Dr. Noad’s book for clear style, great range of subject, a 
good index, and a plethora of woodcuts.” —A theneum. 
“* An admirable text-book for every student—beginner or advanced—of electricity.” 
—FEngineering. 
“Under the editorial hand of Mr. Preece the late Dr. Noad’s text-book of elec- 
tricity has grown into an admirable handbook.” —Westminster Review, 


Electric Lighting. 
ELECTRIC LIGHT : Its Production and Use, embodying plain 
Directions for the Treatment of Voltaic Batteries, Electric Lamps, 
and Dynamo-Electric Machines. By J. W. URQUHART, C.E. 
Edited by F. C. WEBB, M.I.C.E., M.S.T.E. 2nd Edition, Re- 
vised, with Large Additions and 128 Illustrations. 7s. 6¢. cloth. 
‘‘ The book is by far the best that we have yet met withon the subject.”—Atheneum. 


Lightning. 
THE ACTION of LIGHTNING, and the MEANS of DE- 
FENDING LIFE AND PROPERTY FROM ITS EFFECTS. 
By Major ARTHUR PARNELL, R.E. 12mo, 7s. 6d. cloth. 


The Llowpipe. 
THE BLOWPIPE IN CHEMISTRY, MINERALOGY, AND 
GEOLOGY, containing all known Methods of Anhydrous . 
Analysis, many Working Examples, and Instructions for making 
Apparatus. By Lieut.-Col. W. A. Ross, R.A., F.G.S. 


: ’ [Zr the press. 
Chemical Analysis. 


THE COMMERCIAL HANDBOOK of CHEMICAL ANA. 
LYSIS; or Practical Instructions for the determination of the In- 
trinsic or Commercial Value of Substances used in Manufactures, 
in Trades, and in the Arts) By A. NORMANDY. Mew LZdition, 
Enlarged, and to a great extent re-written, by HENRY M. Noap, 
Ph. D., F.R.S, With numerous Illustrations, Cr, 8vo, 125,6d. cloth. 
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The Alkali Trade—Sulphuric Acid, &'e. 


A MANUAL OF THE ALKALI TRADE, including the 
Manufacture of Sulphuric Acid, Sulphate of Soda, and Bleaching 
Powder. By JoHN Lomas, Alkali Manufacturer. With 232 Illus- 
trations and Working Drawings, and containing 386 pages of text. 
Super-royal 8vo, 2/7. 12s. 6d. cloth. 
This work provides (1) a Complete Handbook for intending Alkali and Sulphuric 
Acid Manufacturers, and for those already in the field who desire to improve their 
Clant, or to become practically acquainted with the latest processes and developments 


of the trade ; (2) a Handy Volume which Manufacturers can put into the hands of 
their Managers and Foremen as a useful guide in their daily rounds of duty. 


SYNOPSIS OF CONTENTS. 
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Chap. I. Choice of Site and General 
Plan of Works—II. Sulphuric Acid— 
III. Recovery of the Nitrogen Com- 
pounds, and Treatment of Small Pyrites 
—IV. The Salt Cake Process—V. Legis- 
lation upon the Noxious Vapours Ques- 
tion—VI. The Hargreaves’ and Jones’ 
Processes—VII. The Balling Process— 
VIII. Lixiviation and Salting Down— 


IX. Carbonating or Finishing—X. Soda 
Crystals — XI. Refined Alkali — XII. 
Caustic Soda — XIII. Bi-carbonate of 
Soda — XIV. Bleaching Powder — XV. 
Utilisation of Tank Waste—XVI. General 
Remarks—Four Appendices, treating of 
Yields, Sulphuric Acid Calculations, Ane- 
mometers, and Foreign Legislation upon 
the Noxious Vapours Question. 


‘The author has given the fullest, most practical, and, to all concerned in the 
alkali trade, most valuable mass of information that, to our knowledge, has been 
published in any language.” —Evgineer. 

‘** This book is written by a manufacturer for manufacturers. The working details 
of the most approved forms of apparatus are given, and these are accompanied by 
no less than 232 wood engravings, all of which may be used for the purposes of con- 
struction. Every step in the manufacture is very fully described in this manual, and 
each improvement explained. Everything which tends to introduce economy into 
the technical details of this trade receives the fullest attention.” —A ¢theneum. 

‘‘The author is not one of those clever compilers who, on short notice, will ‘read 
up’ any conceivable subject, but a practical man in the best sense of the word. We 
find here not merely a sound and luminous explanation of the chemical principles of 
the trade, but a notice of numerous matters which have a most important bearing 
on the successful conduct of alkali works, but which are generally overlooked by 
even the most experienced technological authors.”—Chemical Review. 


Soap-making. 
THE ART OF SOAP-MAKING, A Practical Handbook of the 
Manufacture of Hard and Soft Soaps, Toilet Soaps, &c. Including 
many New Processes, and a Chapter on the Recovery of Glycerine 
from Waste Leys. By ALEXANDER WATT, Author of ‘‘ Electro- 
Metallurgy Practically ‘[reated,” &c. With Numerous Illustra- 
tions. Crown 8vo, 9s., cloth. [Sust published, 


‘The work will prove very useful, not merely to the technological student, but to 
the practical soap-boiler who wishes to understand the theory of his art.” — Chemical 
News. 

“Every stage of the process of the manufacture of the various kinds of soap is 
clearly described.” —The Textile Recorder. 


Leather Manufacture. 


THE ART OF LEATHER MANUFACTURE. Being a 
Practical Handbook in which the Operations of Tanning, Currying, 
and Leather Dressing are fully Described, and the Principles of 
Tanning Explained, with Practical Details, ard Accounts of many 
Recent Processes, to which is added a Description ot the Arts of 
Glue Manufacture, Gut Dressing, &c. By ALEXANDER WATT, 
Author of ‘‘Soap-Making,”’ ‘‘ Electro- Metallurgy,” &c. With 
numerous Illustrations, Crown 8vo., [Lu preparation, 
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Dr, Lardner’s Museum of Science and Art. 


THE MUSEUM OF SCIENCE AND ART. Edited by 
Dionysius LARDNER, D.C.L., formerly Professor of Natural Phi- 
losophy and Astronomy in University College, London. With up- 
wards of 1200 Engravings on Wood. In 6 Double Volumes. 
Price £1 Is., in a new and elegant cloth binding, or handsomely 
bound in half morocco, 31s. 6d. 


OPINIONS OF THE PRESS. 

‘This series, besides affording popular but sound instruction on scientific subjects, 
with which the humblest man in the country ought to be acquainted, also undertakes 
that teaching of ‘common things’ which every well-wisher of his kind is anxious to 
promote. Many thousand copies of this serviceable publication have been printed, 
in the belief and hope that the desire for instruction and improvement widely pre- 
vails; and we have no fear that such enlightened faith will meet with disappoint- 
ment.” — Times. 

“A cheap and iateresting publication, alike informing and attractive. The papers 
combine subjects of importance and great scientific knowledge, considerable induc- 
tive powers, and a popular style of treatment.” —SZectator. 

“The ‘Museum of Science and Art’ is the most valuable contribution that has 
ever been made to the Scientific Instruction of every class of society."—Siv David 
Brewster in the North British Review. 

‘*Whether we consider the liberality and beauty of the illustrations, the charm of 
the writing, or the durable interest of the matter, we must express our belief that 
there is hardly to be found among the new books, one that would be welcomed by 
people of so many ages and classes as a valuable present.” —L.vasiner. 


** Separate books formed from the above, suitable for Workmen's 
Libraries, Science Classes, &¢. 


COMMON THINGS EXPLAINED. Containing Air, Earth, Fire, 
Water, Time, Man, the Eye, Locomotion, Colour, Clocks and 
Watches, &c. 233 Illustrations, cloth gilt, 5s. 

THE MICROSCOPE. Containing Optical Images, Magnifying 
Glasses, Origin and Description of the Microscope, Microscopic 
Objects, the Solar Microscope, Microscopic Drawing and Engray- 
ing, &c. 147 Illustrations, cloth gilt, 2s. 

POPULAR GEOLOGY. Containing Earthquakes and Volcanoes, 
the Crust of the Earth, etc. 201 Illustrations, cloth gilt, 25. 6d. 

POPULAR PHYSICS. Containing Magnitude and Minuteness, the 
Atmosphere, Meteoric Stones, Popular Fallacies, Weather Prog- 
nostics, the Thermometer, the Barometer, Sound, &c. 85 Illus- 
trations, cloth gilt, 2s. 6d. 

STEAM AND ITS USES. Including the Steam Engine, the Lo- 
comotive, and Steam Navigation. 8g Illustrations, cloth gilt, 2s, 

POPULAR ASTRONOMY. Containing How to Observe the 
Heavens, The Earth, Sun, Moon, Planets. Light, Comets, 
Eclipses, Astronomical Influences, &c. 182 Illustrations, 45. 6d, 

THE BEE AND WHITE ANTS: Their Manners and Habits, 
With Illustrations of Animal Instinct and Intelligence. 135 Illus- 
trations, cloth gilt, 2s. 

THE ELECTRIC TELEGRAPH POPULARISED. To render 
intelligible to all who can Read, irrespective of any previous Scien- 
tific Acquirements, the various forms of Telegraphy in Actual 
Operation, 100 Illustrations, cloth gilt, 1s. 6a, 
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Dr. Lardner's Handbooks of Natural Philosophy. 


*.* The following five volumes, though each is Complete in itself, and to be pur- 
chased separately, form A COMPLETE CouRSE OF NATURAL PHILOSOPHY, avd are 
intended for the general reader who desires to attain accurate knowledge of the 
various departments of Physical Science, without pursuing thent according to the 
more profound methods of mathematical investigation. The style is studiously 
popular. It has been the author's aim to supply Manuals such as are required by 
the Student, the Engineer, the Artisan, and the superior classes in Schools. 

THE HANDBOOK OF MECHANICS. Enlarged and almost 
rewritten by BENJAMIN LoEWwy, F.R.A.S, With 378 Illustra- 
tions. Post 8vo, 6s. cloth. 

‘‘The perspicuity of the original has been retained, and chapters which had 
become obsolete, have been replaced by others of more modern character. The 
explanations throughout are studiously popular, and care has been taken to show 
the application of the various branches of physics to the industrial arts, and to 
the practical business of life.”-—Mining Fournadl. 

THE HANDBOOK of HYDROSTATICS and PNEUMATICS, 
New Edition, Revised and Enlarged by BENJAMIN LOEWY, 
F.R.A.S. With 236 Illustrations. Post 8vo, 5s. cloth. 

** For those ‘ who desire to attain an accurate knowledge of physical science with- 
out the profound methods of mathematical investigation,’ this work is not merely in- 
tended, but well adapted.”—Chemical News. 

THE HANDBOOK OF HEAT. Edited and almost entirely 
Rewritten by BENJAMIN LOEWY, F.R.A.S., etc. 117 Illustra- 
tions. Post 8vo, 6s. cloth. 

*«The style is always clear and precise, and conveys instruction without leaving 
any cloudiness or lurking doubts behind.” —Zxgineering, 

THE HANDBOOK OF OPTICS. New Edition. Edited by 
T. OLVER HARDING, B.A. 298 Illustrations. Post 8vo, 5s. cloth. 

__ ‘* Written by one of the ablest English scientific writers, beautifully and elaborately 

illustrated.”— Mechanics’ Magazine. 

THE HANDBOOK OF ELECTRICITY, MAGNETISM, and 
ACOUSTICS. New Edition. Edited by GEo, CAREY FOsTER, 
B.A., F.C.S. With 400 Illustrations. Post 8vo, 5s. cloth. 

** The book could not have been entrusted to any one better calculated to preserve 
the terse and lucid style of Lardner, while correcting his errors and bringing up his 
work to the present state of scientific knowledge.”—Popular Science Review. 


Dr. Lardner's Handbook of Astronomy. 


THE HANDBOOK OF ASTRONOMY. Forming a Com- 
panion to the ‘‘ Handbooks of Natural Philosophy.” By Diony- 
stus LARDNER, D.C.L. Fourth Edition. Revisedand Edited by 
EDWIN DUNKIN, F.R.S., Royal Observatory, Greenwich. With 
38 Plates and upwards of 100 Woodcuts, In 1 vol., small 8yo, 
550 pages, gs. 6d., cloth. 
**Probably no other book contains the same amount of information in so com- 
pendious and well-arranged a form—certainly none at the price at which this is 


offered to the public.” —A thenaeum. ; 
** We can do no other than pronounce this work a most valuable manual of astro- 


nomy, and we strongly recommend it to all who wish to acquire a general—but at 
the same time correct—acquaintance with this sublime science.”—Quarterly Fournal 


of Science. 


Dr. Lardner's Handbook of Animal Physics. 
THE HANDBOOK OF ANIMAL PHYSICS. By Dr. 
LARDNER. With 520 Illustrations. New Edition, small 8vo, 


cloth, 732 pages, 75. 6d. 
‘ We have no hesitation in cordially recommending it.”—Educational Times. 
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Dr. Lardner’s School Handbooks. 


NATURAL PHILOSOPHY FOR SCHOOLS. By Dr. LARDNER, 
328 Illustrations. Sixth Edition. 1 vol. 3s. 6¢. cloth. 


‘* Conveys, in clear and precise terms, general notions of all the principal divisions 
of Physical Science.” —Byvritish Quarterly Review. 


ANIMAL PHYSIOLOGY FOR SCHOOLS. By Dr. LARDNER, 
With 190 Illustrations. Second Edition. 1 vol. 3s. 6d. cloth. 


** Clearly written, well arranged, and excellently illustrated."—Gardeners’ Chronicle, 


Dr. Lardner's Electric Telegraph. 
THE ELECTRIC TELEGRAPH. By Dr. LARDNER. New 
Edition. Revised and Re-written, by E. B. BRIGHT, F.R.A.S. 
140 Illustrations. Small 8vo, 2s. 6d. cloth. 

‘One of the most readable books extant on the Electric Telegraph,” —Eng. Mechanic. 


Mollusca. 


A MANUAL OF THE MOLLUSCA; being a Treatise on 
Recent and Fossil Shells. By Dr. S. P. Woopwarp, A.L.S. 
With Appendix by RaLtpuH TaTE, A.L.S., F.G.S. With numer- 
ous Plates and 300 Woodcuts, 3rd Edition. Cr. 8vo, 75. 6d. cloth. 


Geology and Genests. 
THE TWIN RECORDS OF CREATION ; or, Geology and 
Genesis, their Perfect Harmony and Wonderful Concord. By 
GEORGE W. VICTOR LE VAUX. Fcap. 8vo, 55. cloth. 
‘* A valuable contribution to the evidences of revelation, and disposes very conclu- 


sively of the arguments of those who would set God’s Works against God’s Word, 
No real difficulty is shirked, and no sophistry is left unexposed.” —The Rock. 


Geology. 


GEOLOGY, PHYSICAL AND HISTORICAL: Consisting 
of ‘‘ Physical Geology,” which sets forth the Leading Principles of 
the Science ; and ‘‘ Historical Geology,” which treats of the Mineral 
and Organic Conditions of the Earth at each successive epoch, especial 
reference being made to the British Series of Rocks. By RALPH 
TATE, With more than 250 Illustrations. Fcap. 8vo, 5s. cloth. 


Practical Philosophy. 


A SYNOPSIS OF PRACTICAL PHILOSOPHY. By Rev, 
JoHN Carr, M.A,, late Fellow of Trin. Coll., Camb. 18mo, 5s. cl. 


The Military Scwences. 
AIDE-MEMOIRE to the MILITARY SCIENCES. Framed 
from Contributions of Officers and others connected with the dif- 
ferent Services. Originally edited by a Committee of the Corps of 
Royal Engineers, 2nd Edition, revised; nearly 350 Engravings 
and many hundred Woodcuts, 3 vols. royal 8vo, cloth, 4/, 1os, 


field Fortification. 


A TREATISE on FIELD FORTIFICATION, the ATTACK 
of FORTRESSES, MILITARY MINING, and RECON- 
NOITRING. By Colonel I. S. MacauLay, late Professor of 
Fortification in the R. M. A., Woolwich. Sixth Edition, crown 
8vo, cloth, with separate Atlas of 12 Plates, 12s, complete, 
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Clocks, Watches, and Bells. 


RUDIMENTARY TREATISE on CLOCKS, and WATCHES, 
and BELLS. By Sir EpMuND BECKETT, Bart., LL.D., Q.C., 
F.R.A.S. Seventh Edition, revised and enlarged. Limp cloth 
(No. 67, Weale’s Series), 45. 6¢.; cl. bds. 55. 6d. 


**The best work on the subject extant. ‘The treatise on bells is undoubtedly 
the best in the language.” —Z gineering. 
‘The only modern treatise on clock-making.”—Hovological Fournal, 


Lhe Construction of the Organ. 
PRACTICAL ORGAN-BUILDING. By W. E, Dickson, 
M.A., Precentor of Ely Cathedral. Second Edition, revised, with 
Additions. 12mo, 3s. cloth boards. 


“The amateur builder will find in this book all that is necessary to enable him 
personally to construct a perfect organ with his own hands.”’—Academy. 


Brewing. 
A HANDBOOK FOR YOUNG BREWERS. By HERBERT 
EDWARDS WRIGHT, B.A. Crown 8vo, 3s. 6d. cloth. 
‘* A thoroughly scientific treatise in popular language.”—Morning Advertiser. 
** We would particularly recommend teachers of the art to place it in every pupil’s 
hands, and we feel sure its perusal will be attended with advantage.” Brewer. 


Dye-Wares and Colours. 
THE MANUAL of COLOURS and DYE-WARES:: their 
Properties, Applications, Valuation, Impurities, and Sophistications, 
For the Use of Dyers, Printers, Drysalters, Brokers, &c. By J. 
W. SLATER. Second Edition. Crown 8vo, 7s. 6a. cloth. 
** A complete encyclopzdia of the materia tinctoria.”— Chemist and Druggist. 
“The newest resources of the dyer and printer are noticed with completeness, 
accuracy, and clearness.”—Chemical News. 


Grammar of Colouring. 
A GRAMMAR OF COLOURING, applied to Decorative 
Painting and the Arts. By GEORGE FIELD. New Edition, By 
ELLIs A. DAVIDSON. I12mo, 35. 6d. cloth. 


Woods and Marbles (Imitation of ). 
SCHOOL OF PAINTING FOR THE IMITATION OF 
WOODS AND MARBLES, as Taught and Practised by A. R. 
and P, VAN DER BurG. With 24 full-size Coloured Plates ; also 
12 Plain Plates, comprising 154 Figures. Folio, 2/. 125. 6¢. bound. 


** As patterns the plates are perfect, and by following them a style both artistic 
and accurate will be obtained. ‘The instructions accompanying the plates are full 
and explicit, and may be comprehended by the dullest understanding without 
difficulty. The students and novices are fortunate who are able to become the 
possessors of so noble a work,’ —Architect. 


Pictures and Painters. 
THE PICTURE AMATEUR’S HANDBOOK AND DIC: 
TIONARY OF PAINTERS: A Guide for Visitors to Picture 
Galleries, and for Art-Students, including methods of Painting, 
Cleaning, Re-Lining, and Restoring, the Principal Schools of 
Painting. With Notes on Copyists and Imitators of each Master. 


By PHILIPPE DarRYL, B.A. Cr. 8vo, 3s. cloth. 
‘* A guide to the authorship, quality, and value of a picture, and furnishes the 
fundamental knowledge necessary to amateurs,”—Saturday Review, 
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Delamotte’s Works on Illumination & Alphabets. 


A PRIMER OF THE ART OF ILLUMINATION ; for the 
use of Beginners: with a Rudimentary Treatise on the Art, Prac- 
tical Directions for its Exercise, and numerous Examples taken 
from Illuminated MSS., printed in Gold and Colours. By F. DELA- 
MOTTE. Small 4to, 9s. Elegantly bound, cloth antique. 

‘“‘ The examples of ancient MSS. recommended to the student, which, with much 
good sense, the author chooses from collections accessible to all, are selected with 
judgment and knowledge, as well as taste.” —A theneum. 

ORNAMENTAL ALPHABETS, ANCIENT and MEDIAEVAL ; 
from the Eighth Century, with Numerals ; including Gothic, 
Church-Text, German, Italian, Arabesque, Initials, Monograms, 
Crosses, &c. Collected and engraved by F. DELAMOTTE, and 
printed in Colours. Tenth and Cheaper Edition. Royal $vo, 
oblong, 2s. 6d. ornamental boards. 

‘* For those who insert enamelled sentences round gilded chalices, who blazon shop 
legends over shop-doors, who letter church walls with pithy sentences from the 
Decalogue, this book will be useful.” —A theneum. 

EXAMPLES OF MODERN ALPHABETS, PLAIN and ORNA- 
MENTAL; including German, Old English, Saxon, Italic, Per- 
spective, Greek, Hebrew, Court Hand, Engrossing, Tuscan, 
Riband, Gothic, Rustic, and Arabesque, &c., &c. Collected and 
engraved by F. DELAMOTTE, and printed in Colours. Eighth and 
Cheaper Edition. Royal 8vo, oblong, 2s, 6d, ornamental boards. 


‘‘ There is comprised in it every possible shape into which the letters of the alphabet 
and numerals can be formed.” —Standard. 


MEDIAVAL ALPHABETS AND INITIALS FOR ILLUMI- 
NATORS. By F. DELAMOTTE, Containing 21 Plates, and 
Illuminated Title, printed in Gold and Colours. With an Intro- 
duction by J. WILLIS Brooks, Small 4to, 6s. cloth gilt, 


THE EMBROIDERER’S BOOK OF DESIGN ; containing Initials, 
Emblems, Cyphers, Monograms, Ornamental Borders, Ecclesias- 
tical Devices, Medizeval and Modern Alphabets, and National 
Emblems. Collected and engraved by F. DELAMOTTE, and 
printed in Colours. Oblong royal 8vo, Is. 6@. ornamental wrapper, 


Popular Work on Painting. 
PAINTING POPULARLY EXPLAINED; with Historical 
Sketches of the Progress of the Art. By THOMAS JOHN GULLICK, 
Painter, and JOHN Times, F.S.A. Fourth Edition, revised and 
enlarged. With Frontispieceand Vignette. Insmall 8vo, 5s. 62. cloth, 
*" This Work has been adopted as a Prize-book in the Schools of 
Art at South Kensington, 


‘Contains a large amount of original matter, agreeably conveyed,” —Buzlder. 
“* Much may be learned, even by those who fancy they do not require to be taught, 
from the careful perusal of this unpretending but comprehensive treatise,” —A rt Journal, 


Wood-Carving. 
INSTRUCTIONS in WOOD-CARVING, for Amateurs; with 
Hints on Design. By A Lapy. In emblematic wrapper, hand. 
somely printed, with Ten large Plates, 25. 6d. | 


“‘ The handicraft of the wood-carver, so well as a book can impart it, may be learnt 
from ‘A Lady’s’ publication.” —A thene@um. 
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AGRICULTURE, GARDENING, ETC. 


Youatt and Burns Complete Grazier. 
THE COMPLETE GRAZIER, and FARMER’S and CATTLE: 
BREEDER’S ASSISTANT. A Compendium of Husbandry. 
By WILLIAM YouatTT, Esq., V.S. 12th Edition, very con- 
siderably enlarged, and brought up to the present requirements of 
agricultural practice. By RoBERT Scotr Burn. One large 8vo, 
volume, 860 pp. with 244 Illustrations, 17. 1s. half-bound., 
‘© The standard and text-book with the farmer and grazier.”—Farmer’s Magazine, 
** A treatise which will remain a standard work on the subject as long as Briti h 
agriculture endures.”—Mark Lane Express. 


flistory, Structure, and Drseases of Sheep. 
Sere ii LIS LORY, STRUCTURE, ECONOMY. 
AND DISEASES OF. By W. C. Spooner, M.R.V.C., &c. 
Fourth Edition, with fine engravings, including specimens of New 
and Improved Breeds. 366 pp., 4s. cloth. 


Production of Meat. 
MEAT PRODUCTION. A Manual for Producers, Distribu- 
tors, etc. By JOHN Ewart. Cr. 8vo, 5s. cloth. 


Donaldson and Burn's Suburban Farming. 
SUBURBAN FARMING. The Laying Out and Cultivation of 
Farms adapted to the produce of Milk, Butter and Cheese, Eggs, 
Poultry, and Pigs. By the late Prof. J. DoNALDSON. With 
Additions, by R. ScoTr Burn. 4s. cloth. 


English Agriculture. 
A TEXT-BOOK OF AGRICULTURE (THE FIELDS OF 
GREAT BRITAIN), adapted to the Syllabus of the Science and 
Art Department. For Elementary and Advanced Students. By 
HuGH CLEMENTS (Board of Trade). 18mo, 2s. 6d. cloth. 
‘* A clearly written description of the ordinary routine of English farm-life.’—Zand. 


‘A most comprehensive volume, giving a mass of information.”—Agricultural 
[ Economist. 


> 


Modern Farming. 
OUTLINES OF MODERN FARMING. By R. Scotr Burn, 
Soils, Manures, and Crops—Farming and Farming Economy— 
Cattle, Sheep, and Horses—Management of the Dairy, Pigs, and 
Poultry—Utilisation of Town Sewage, Irrigation, &c. Sixth 
Edition. In 1 vol. 1250 pp., half-bound, profusely illustrated, 125, 


Farm Engineering. 
FARM ENGINEERING, comprising Draining and Embank- 
ing ; Irrigation and Water Supply ; Roads, Fences, and Gates ; 
Farm Buildings ; Barn Implements, etc. ; Field Implements, etc. ; 
Agricultural Surveying, Levelling, etc. By Prof. JoHN Scort. 
About 1300 pages, with Several Hundred Illustrations. 
[ In the pres 
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Lhe Management of Estates. 
LANDED ESTATES MANAGEMENT: Treating of the 
Varieties of Lands, Methods of Farming, Farm Building, Irrigation, 
Drainage, &c. By Kk. Scorr BuRN. 12mo, 3s. cloth. 


‘‘ A complete and comprehensive outline of the duties appertaining to the manage- 
ment of landed estates.”’—F¥ournal of Forestry. 


Lhe Management of Farms. 
OUTLINES OF FARM MANAGEMENT, and the Organiza- 
tion of Farm Labour. Treating of the General Work of the Farm, 
Field, and Live Stock, Details of Contract Work, Specialties of 
Labour, Economical Management of the Farmhouse and Cottage, 
Domestic Animals, &c. By ROBERT SCOTT BURN. I2mo, 35. 


Management of Estates and Farms. 
LANDED ESTATES AND FARM MANAGEMENT. By 
RK. Scott Burn. (The above Two Works in One Vol.) 6s. 


Fludson’s Tables for Land Valuers. 
THE LAND VALUER’S BEST ASSISTANT ; being Tables, 
on a very much improved Plan, for Calculating the Value of 
Estates. With Tables for Reducing Scotch, Irish, and Provincial 
Customary Acres to Statute Measure, &c. By R. Hupson, C.E. 
New Edition, royal 32mo, leather, gilt edges, elastic band, 45. 


Ewarts Land Improver’s Pocket-Book. 
THE LAND IMPROVER’S POCKET-BOOK OF FOR- 
MUL, TABLES, and MEMORANDA, required in any Com- 
putation relating to the Permanent Improvement of Landed Pro- 
perty. By JoHN Ewart, Land Surveyor. 32mo, leather, 45. 


Complete Agricultural Surveyors Pocket-Book. 
THE LAND VALUER’S AND LAND IMPROVER’S COM- 
PLETE POCKET-BOOK; consisting of the above two works 
bound together, leather, gilt edges, with strap, 75. 6d. 


“We consider Hudson’s book to be the best ready-reckoner on matters relating to 
the valuation of land and crops we have ever seen, and its combination with Mr. 
Ewart’s work greatly enhances the value and usefulness of the latter-mentioned.— 
It is most useful as a manual for reference.”—Vorth of England Farmer 


Grafting and Budding. 
THE ART OF GRAFTING AND BUDDING. By CHARLES 
BALTET. ‘Translated from the French. With upwards of 180 
Illustrations. 12mo, 3s. cloth boards. 


Culture of Fruit Trees. 
FRUIT TREES, the Scientific and Profitable Culture of. In- 
cluding Choice of Trees, Planting, Grafting, Training, Restoration 
of Unfruitful Tress, &c. From the French of Du BREvUIL. Fourth 


Edition, revised. With an Introduction by GEORGE GLENNY. 45.cl, 
*“ The book teaches how to prune and train fruit-trees to perfection.”"—/e/d. 


Potato Culture. 
POTATOES, HOW TO GROW AND SHOW THEM. A 
Practical Guide to the Cultivation and General Treatment of the 
Potato. By JAMES PINK, With Illustrations, Cr, 8vo, 2s, cl. 
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Good Gardening. 


A PLAIN GUIDE TO GOOD GARDENING;; or, How to 
Grow Vegetables, Fruits, and Flowers. With Practical Notes on 
Soils, Manures, Seeds, Planting, Laying-out of Gardens and 
Grounds, &c. By S. Woop. Third Edition. Cr. 8vo, 5s. cloth. 


““A very good book, and one to be highly recommended as a practical guide. 
The practical directions are excellent "—A theneum. 


Gainful Gardening. 
MULTUM-IN-PARVO GARDENING; or, How to make One 
Acre of Land produce £620 a year, by the Cultivation of Fruits 
and Vegetables; also How to Grow Flowers in Three Glass 
Houses, so as to realise £176 per annum clear Profit. By SAMUEL 
Woop. 3rd Edition, revised. Cr. 8vo, 2s. cloth. 


‘* We are bound to recommend it as not only suited to the case of the amateur and 
gentleman’s gardener, but to the market grower.”—Gardener’s Magazine. 


Gardening for Ladtes. 
THE LADIES’ MULTUM-IN-PARVO FLOWER GARDEN, 
and Amateur’s Complete Guide. By S. Woop. Cr. 8vo, 35. 6. 


Bulb Culture. 


THE BULB GARDEN ; or, Howto Cultivate Bulbous and 
Tuberous-rooted Flowering Plants to Perfection. By SAMUEL 
Woop. Coloured Plates. Crown 8vo, 3s. 6d. cloth. 


Lree Planting. 
THE TREE PLANTER AND PLANT PROPAGATOR: 
A Practical Manual on the Propagation of Forest Trees, Fruit 
Trees, Flowering Shrubs, Flowering Plants, Pot Herbs, «Xc. 
Numerous Illustrations. By SAMUEL WooD. 12mo, 2s, 6d, cloth. 


Tree Pruning. 


THE TREE PRUNER: A Practical Manual on the Pruning of 
Fruit Trees, their Training and Renovation; also the Pruning of 
Shrubs, Climbers, &c. By S. Woop. 12mo, 2s. 6d., cloth. 


Tree Planting, Pruning, & Plant Propagation. 
THE TREE PLANTER, PROPAGATOR, AND PRUNER. 
By SAMUEL Woop, Author of ‘‘ Good Gardening,” &c. Consisting 
of the above Two Works in One Vol., 5s. half-bound. 


Early fruits, Flowers and Vegetables. 


THE FORCING GARDEN; or, How to Grow Early Fruits, 
Flowers, and Vegetables. With Plans and Estimates for Building 
Glasshouses, Pits, Frames, &c. By S. Woop. Crown 8vo, 3s. 6d. 


Marke Gardening, Ltc. 


THE KITCHEN AND MARKET GARDEN. By Con- 
tributors to ‘‘ The Garden.’”’? Compiled by C. W. SHAw, Editor 
of ‘* Gardening Illustrated.” 12mo, 3s. 6d. cl. bds. 


Kitchen Gardening. 
KITCHEN GARDENING MADE EASY. Showing how to 


prepare and lay out the ground, the best means of cultivating every 
known Vegetable and Herb, &c. ByG, M. F, GLENNY, 12mo, 25, 
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‘A Complete Epitome of the Laws of this Country.’ 
EVERY MAN’S OWN LAWYER; a Handy-Book of the Prin- 
ciples of Law and Equity. By A BARRISTER, New Edition, 
with Notes and References. Corrected to the end of last Session. 
Embracing upwards of 3,500 Statements on Points of Law. 
Crown 8vo, price 6s. 8¢. (saved at every consultation). 

COMPRISING THE RIGHTS AND WRONGS OF INDIVIDUALS, MERCANTILE 

AND COMMERCIAL LAW, CRIMINAL LAW, PARISH LAW, COUNTY COURT 

LAW, GAME AND FISHERY LAWS, POOR MEN’S LAW, THE LAWS OF 


BANKRUPTCY—BILLS OF ExCHANGE— | SETTLEMENTS— STOCK EXCHANGE PRAC- 
TICE—TRADE MARKS AND PATENTS— 
TRESPASS, NUISANCES, ETC.—TRANSFER 
oF LAND, ETC. — WARRANTY — WILLS 
AND AGREEMENTS, ETC. 

Vendor — Companies and Associations 
—Friendly Societies—Cler , Church- 
wardens—M edical Practitioners, &e. — 
Bankers — Farmers — Contractors—Stock 
and Share Brokers—Sportsmen and Game- 
keepers—Farriers and Horse-Dealers— 
Auctioneers, House-Agents—Innkeepers, 
&c.—Pawnbrokers—Surveyors, &c., &c. 


CoNTRACTS AND AGREEMENTS—Copy- 
RIGHT—DowER AND DivorcE—ELEc- 
TIONS AND REGISTRATION—INSURANCE 
—LIBEL AND SLANDER—MORTGAGES— 

Also Law for Landlord and Tenant— 
Master and Servant—Workmen and Ap- 
prentices—Heirs, Devisees, and Lega- 
tees — Husband and Wife — Executors 
and Trustees — Guardian and Ward — 
Married Women and Infants—Partners 
and Agents — Lender and Borrower — 
Debtor and Creditor — Purchaser and 


‘No Englishman ought to be without this book.” —Eugneer. 

** What it t professes to be—a complete epitome of the laws of this country, thoroughly 
intelligible to non-professional readers. The book is a handy one to have in readiness 
when some knotty point requires ready solution.” —Bed/’s Life, 


flow to Lnvest. 
HINTS FOR INVESTORS. Being an Explanation of the Mode 
of Transacting Business on the Stock Exchange, etc. By WALTER 
M. PLAYFORD, Sworn Broker. Crown 8vo, 2s. cloth. 


A uctioneer’s Assistant. 
THE APPRAISER, AUCTIONEER, BROKER, HOUSE 
AND ESTATE AGENT, AND VALUER’S POCKET AS- 
SISTANT, for the Valuation for Purchase, Sale, or Renewal of 
Leases, Annuities, and Reversions, and of property generally ; 
with Prices for Inventories, &c. By JOHN WHEELER, Valuer, &c. 
Fourth Edition, enlarged, by C. Norris, Royal 32mo, cloth, 5s, 


Auctioneering. 
AUCTIONEERS : THEIR DUTIES AND LIABILITIES. 


By RoBERT SquissBs, Auctioneer. Demy 8vo, Ios. 6d. cloth. 
**The position and duties of auctioneers treated compendiously and clearly.”— 


Flouse Property. ee 
HANDBOOK OF HOUSE PROPERTY : the Purchase, Mort- 
gage, Tenancy, and Compulsory Sale of Houses and Land; the 
Law of Dilapidations, &c. By E. L. TARBUCK. 3rd Edit. 35, 6d. 


‘‘We are glad to be able to recommend it.” —Buzlder. 
‘<The advice is thoroughly practical.”—Law JFournal. 


Metropolitan Rating. 
METROPOLITAN RATING: a Summary of the Appeals 
heard before the Court of General Assessment Sessions at West- 
minster, in the years 1871-80 inclusive. Containing a large mass 
of very valuable information with respect to the Rating of Rail- 
ways, Gas and Waterworks, Tramways, Wharves, Public Houses, 
&c. By Epwarp and A. L. RYDE. 8vo, 125. 6d. cloth. 


Bradbury, Agnew, & Co., Printers, Whitefriars, London. 
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c(ca THE TIMBER IMPORTERS, TIMBER MER- 53 x 
vente CHANT’S, AND BUILDER'S STANDARD GUIDE: com- p52 
HE prising copious and valuable Memoranda for the Use of the >) x 
*%€  Retuilerand Builder. By Ricuarp E. Granpy. Second Edition, 65-5 
cs revised. 38s.; cloth boards, 3s. 6d. oO, 
THE ACOUSTICS OF PUBLIC BUILDINGS, a ; See 
Rudimentary Treatise on; or, the Principles of the Science of La 
Sound applied to the purposes of the Architect and Builder. 
By T. Rocer Smiru, M.R.1.B.A., Architect. Illustrated. 1s.6d. 


2 
CARPENTRY AND JOINERY, Elementary Prin- is 
ciples of, deduced from the Works of the late Professor Rosson, . 
and Tuomas T'REDGoLD, C.E. Illustrated. New Edition, with a le 
Treatise on Joinery by i. WynpuaMm Tarn, M.A. 3s. 6d.; cloth : 
boards, 4s. 


CARPENTRY AND JOINERY. Atlas of 35 Plates 
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se < . to accompany and illustrate the foregoing book. 4tc, 6s.; cloth 
74 é boards, 7s. 6d. ae 
G9 CONSTRUCTION OF ROOFS OF WOOD AND 

“i IRON (an Elementary Treatise), chiefly deduced from the — 
yas Works of Robison, Tredgold, and Humber. By E, Wynpuam 
an »  laxn, M.A., Architect. Second Edition, revised. Is. 6d. 
yf Pen QUANTITIES AND MEASUREMENTS in Brick- 
oS _ layers’, Masons’, Plasterers’, Plumbers’, Painters’, Paper- 
yok hangers’, Gilders’, Smiths’, Carpenters’, and Joiners’ work. With | 
z ol Rules for Abstracting and Hints for Preparing a Bill of A> 
yx, Quantities, &&. By A. C. Beaton, Surveyor. 1s. 6d. . 


< wy rke 
weds LOCKWOOD’S BUILDERS AND CONTRACTOR'S #35 
akg PRICE BOOK for 1884. With additional Matter and Prices. 3 
CE Revised to the present time. Edited by Francis T. W. Mixer, 
ae he Architect. 33. 6d.; half-bound, 4s. 

¢ ARCHITECTURAL MODELLING IN PAPER, the 
Cs Art of. By T. A. Ricnarpson, Architect. Plates. 1s. 6d. 


VITRUVIUS’ ARCHITECTURE. Translated from the 


xO 


PIs): Latin by JosEru Gwitt, F.S.A., F.R.A.S. Plates. 4s. ; 
ae GRECIAN ARCHITECTURE, an Inquiry into the . 
4 Principles of Beauty in. By the Eart or ABERDEEN. Is. 


*,* With “ Vitruvius,” in one vol., half-bound, 6s. 


DWELLING-HOUSES, a Rudimentary Treatise on 
the Erection of, illustrated by a Perspective View, Plans, Eleva- 
tions, and Sections of a pair of semi-detached Villas, with the 
Specification, Quantities, and Estimates. By S. H. Brooxs, 
Architect. New Edition. Plates. 2s. 6d.; cloth boards, 3s. — 


THE COMPLETE MEASURER; the Measurement 
of Boards, Glass, &c.; Unequal-sided, Square-sided, Octagonal- 
sided, Round ‘limber and Stone, and Standing Timber, &. By 
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rx.) . Ricuarp Horron. Fourth Edition, 4s.; strongly bound in 
IC leather, 5s. -% as o 
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BRICKS AND TILES. Rudimentary Treatise on bec 


Manufacture of. By Epw. Dopson, M.R.1.B.A. With Additions 
by C. Tomurnson, F.R.S. Illustrated. 3s. 

CLOCKS, WATCHES, AND BELLS, a Rudimentary 
Treatise on. By Sir EpMUND Beckett, LL. D., Q.C. Seventh 
Edition, revised and enlarged. 4s. 6d. limp; ; 5s. Gd. cloth bds. 

CONSTRUCTION OF DOOR LOCKS. Compiled from 
the Papers of A. C. Hops, and Edited by Cuartzs Tomuinson, 
F.R.S. With Additions by R. Mauer, M.I.C.E. Illus. 2s. 6d. 


THE BRASS FOUNDERS MANUAL; Instructions 
for Modelling, Pattern-Making, Moulding, Turning, Filing, 
Burnishing, Bronzing, &c. By Water GranuaM. 2s. 

THE ART OF LETTER PAINTING MADE EASY. 
By J. G. Bapenocu. With 12 full-page Engravings. 1s. 

THE GOLDSMITH’S HANDBOOK, containing full 

Instructions for Alloying and Working. By G. E. Grex. 3s. 

COACH BUILDING. A Practical Treatise, Historical 
and Descriptive. By J. W. Burcezss. 2s. 6d. 

THE SILVERSMITH’S HANDBOOK, containing 
full Instructions for Alloying and Working. By G. E. Gzx. 3s. 


. PRACTICAL ORGAN BUILDING. By W.KE. Dicr- 


son, M.A., Precentor of Ely Cathedral. Illustrated. 2s. 6d. 


MECHANICAL ENGINEERING, &c: 


- THE WORKMAN’S MANUAL OF ENGINEERING 


DRAWING. By Joun Maxton. Fifth Edition. Illustrated 
with 7 Plates and nearly 350 Cuts. 3s. 6d.; cloth boards, 4s. 

FUEL, its Combustion and Economy. By C. W.Wit114ms, 
A.EC. . With extensive additions by D. Kinnear Cuarx, 
M.I.C.E. 3s. 6d. 

ROADS AND STREETS, the Construction of, in Two 
Parts: I. Tum Art or Consrrucrine Common Roaps, by 
Henry Law, C.E., revised by D. K. Crarr, C.E.; II. Recent 
PRACTICE, including pavements of Stone, Wood, and Asphalte, 
by D. K. Crarx. M.1.C.E. 4s. 6d.; cloth boards, 5s. 

THE CONSTRUCTION OF GAS WORKS AND 

THE MANUFACTURE AND DISTRIBUTION OF COAL 
GAS. Originally written by Samurn Huoeues, C.E. Sixth 
Edition. Re-written and much enlarged by Witttam Ricuarps, 
C.E. With 72 Illustrations. 4s. 64 “4 cloth boards, 5s. 

WELLS AND WELL-SINKING. By Joun Grorcr 
SwinpEtt, A.R.I.B.A., and G. R. Burnetyt, C.E. Revised 
Edition, with anew Appendix on the Qualities of Water. 2s. 

MATERIALS AND CONSTRUCTION: a Theoretical 
and Practical Treatise on the Strains, Designing, and Erection 
of Works of Construction. By F. Campin, C.E. 33s. ; cl. bds. 3s.6d. 
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